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COMPOUNDS  CONTAINING  8  At.  CARBON. 


I.    MELLITENE  SERIES. 


A.    Unknown  Primahy  Nucleus.    Mellitkne,  C'H*. 

B.    Secondary  Nuclei. 
a.     Unknown  Oxygen-nucleus,    C*H*0^ 

Mellitic  Acid.    C»ffO»==C«H«0»,0^ 

Kla^Roth.     S<^ier.  J.  3,  461.  —  BeUragey  3, 1 1 4. 

VAuauELiN.     Ann,  Chim.  36^   203;  also  Scher,  J.  5,  566;    also  Crell. 

Ann.  ISO,  1,  405. 
WoHLER.     Fogg.  7,  325.  —  Pogg,  52,  600;  also  Ann.  Pharm,  37,  263. 
LiSBio  &  WoHLBR.     Pogg,  18,  161. 
LiSBio  &  Pelouze.     Ann.  Pharm,  19,  252. 
Erdmann  &  Marchand.     /.pr.  Chem,  43,  129. 
R.  ScHWARZ.    Ann.  Pharm.  66,  46. 
Karmrodt.    Ann,  Pharm.  8i,  164;  abstr.  Pharm,  Centr.  1852,  225; 

Jahretber,  1852,  458. 

MelUtksdure,  Honigtiwu&urty  Aeide  meliiiique, — Dltcovered  in  Honeystone  by 
Klaprothinl799. 

^  Source,    Only  in  mellitate  of  alauiina  (mellite  or  honeystone), 
mineral  oocnrring  in   beds  of  lignite.  —  The  statement  of  Hiinefield 
(Sckw.  49,  215)  that  mellitic  acid  may  be  obtained  by  treating  amber 
with  hot  hydrochloric  acid,  requires  confirmation. 

Preparation.  Finely  pounded  honeystone  is  treated  with  solution  of 
carbonate  of  ammonia,  whereby  efiervescence  is  produced;  the  liquid 
boiled  till  the  excess  of  carbonate  of  ammonia  is  expelled;  caustic 
ammonia  added  to  precipitate  alumina,  inasmuch  as  the  acid  ammoniacal 
salt  formed  during  the  ebullition  may  dissolye  a  portion  of  that  base; 
the  liquid  filtered  and  evaporated  till  neutral  mellitate  of  ammonia 
crystallizes  out;  and  this  salt  purified  by  recrystallization  from  water,  a 
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2  MELLITBNE:   OXYGEN-NUCLEUS  C^H^Oa. 

small  quantity  of  ammonia  being  each  time  added,  to  reconvert  the  acid 
salt  produced  by  evaporation  of  the  ammonia,  into  the  crystallizable 
neutral  salt.  The  purified  ammoniacal  salt  is  finally  dissolved  in  water; 
the  solution  precipitated  with  acetate  of  lead  or  nitrate  of  silver;  the 
washed  precipitate  decomposed  by  sulphnretted  hydrogen  if  it  contains 
lead,  or  by  hydrochloric  acid  if  it  contains  silver;  and  the  liquid  filtered 
and  evaporated,  whereby  the  excess  of  hydrochloric  acid  is  expelled. 
(Wbhler.) 

The  lead-precipitato  contains  ammonia,  which  is  transferred  to  the 
separated  sicid.  Either,  therefore,  the  acid  must  be  reprocipitated  with 
acetate  of  lead;  the  precipitate,  which  still  contains  a  small  quantity  of 
ammonia,  washed  and  again  decomposed  with  sulphuretted  hydrogen; 
and  the  acid  thus  liberated  precipitated  a  third  time  with  hydrochloric 
acid,  in  order  to  obtain  a  precipitate  free  from  ammonia,  and  thence  to 
separate  the  pure  acid  by  sulphuretted  hydrogen.  —  Or  the  ammoniarsalt 
must  be  boiled  with  excess  of  baryta-water;  the  resulting  baryta-salt 
decomposed  by  digestion  with  dilute  sulphuric  acid;  the  liquid  filtered  and 
evaporated  till  it  crystallizes;  and  the  crystals  freed  from  adhering  sul- 
phuric acid  by  recrystallization.  (Erdmann  &  Marchand.)  —  To  prepare 
colourless  mellitic  acid  from  the  brown  acid  mother-liquor  obtained  in 
the  preparation  of  mellitate  of  ammonia,  the  colouring  matter  may  be 
precipitated  by  chloride  of  barium;  tlie  mclIltate.  of  baryta  thrown  down 
from  the  filtrate  by  ammonia  or  by  boiling  with  acetate  of  ammonia; 
and  the  mellitate  of  baryta  converted  into  mellitate  of  ammonia  by 
digestion  with  carbonate  of  ammonia;  or  the  brown  mother-liquor  may 
be  precipitated  by  a  strong  solution  of  sulphate  of  copper,  and  the  crys- 
tallized mellitate  of  copper  decomposed  by  hydrosulphate  of  ammonia.  — 
In  precipitating  the  purified  ammonia-salt  by  nitrate  of  silver,  it  is 
necessary  to  drop  the  former  into  an  excess  of  the  latter;  otherwise  the 
precipitate  retains  ammonia.  (Schwarz.) 

2.  Pulverized  houeystone  is  boiled  with  water,  the  aqueous  mellitic 
acid  separated  from  the  alumina  by  filtration,  and  evaporated.  (Klaproth.) 
—  The  acid  thus  prepared  contains  alumina.  (Wohler.)  —  3.  Honeystone 
IS  digested  with  aqueous  carbonate  of  potash,  whereupon  carbonic  acid 
escapes  with  effervescence;  the  solution  of  mellitate  of  potash  filtered, 
and  mixed  with  nitric  acid;  and  the  liquid  evaporated,  whereupon  the 
acid  crystallizes  out.  (Vauquelin.)  —  The  product  thus  obtained  consists 
of  acid  mellitate  of  potash  mixed  with  nitre.  (Wohler.) 

Properties,  As  obtained  by  evaporation :  White  powder  exhibiting 
scarcely  any  appearance  of  crystalline  structure;  as  crystallized  from  the 
solution  in  cold  alcohol  by  spontaneous  evaporation:  Delicate,  silky 
needles  united  in  stellate  groups.  Fusible  by  heat,  tastes  strongly  acid. 
Permanent  in  the  air.  (Wbhler.) 

CryitalUzed.                     Wohler.  Schwart. 

8C   48     ....     42-11  42-38     .« 42-15 

2  H  2    ....       1-75  1-82     1-77 

8  O   64     ....     6614  55-80    56-08 


C»H'0»,0«   114    ....  10000    10000    10000 

According  to  the  radical  theory,  the  hypothetical  anbydrons  actdlif =O0'a'48. 

Decompositions.     1,  The  crystallized  acid  does  not  give  off  water  at^ 
200%  bat  at  a  higher  temperature  sublimes  partly  unaltered,  while  the 
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greater  portion  is  decomposed,  with  separation  of  a  large  quantity  of 
oarbon,  but  witboat  empjreumatic  odour.  (Wohler.)  —  IT  According  to 
Erdmann  («/.  pr.  Chem,  52,  432),  the  sublimate  obtained  by  heating 
mellitic  acid  consists  of  a  new  acid,  vis.  FyromeUitio  acid,  C'O^  or 
G^^HO',  which  melts  in  the  neck  of  the  retort,  runs  down  and  solidifies  in 
a  radiated  crystalline  mass.  Water  likewise  passes  over;  gas  is  evolved, 
chiefly  carbonic  acid,  and  charcoal  remains  behind.  IT.  —  2.  Mellitic  acid 
heated  in  the  air,  barns  with  a  bright  sooty  flame,  and  aromatic  odour, 
leaving  a  large  quantity  of  charcoal  which  afterwards  burns  completely 
away.  (Wohler.)  —  Boiling  nitric  acid  neither  dissolves  nor  decomposes 
the  acid  (Klaproth,  Wohler);  neither  is  it  decomposed  by  boiling  oil  of 
vitriol,  (Wohler.) 

Comhinatiani,  The  acid  dissolves  readily  in  Water;  the  concentrated 
solution  is  of  a  syrupy  consistence.  (W5hler.) 

Boiling  Oil  of  Vitriol  dissolves  the  acid,  and  when  evaporated  by  a 
stronger  heat,  leaves  it  undeoom posed.  (Wohler.) 

AH  MellitcUes,  when  subiected  to  dry  distillation,  yield  a  largo 
quantity  of  carbon  and  a  small  quantity  of  products  containing  hydrogen. 
(Wohler).  —  IT  Mellitates  slowly  distilled  with  strong  sulphuric  acid, 
yield  pyromellitic  acid,  which  passes  over  with  the  sulphuric  acid,  a 
large  quantity  of  carbonic  acid  gas  being  at  the  same  time  evolved, 
together  with  carbonic  oxide,  and  towards  the  end  of  the  decomposition, 
sulphurous  acid.  (Erdmann.)  T 

Bfellitale  of  Ammonia,  —  a.  Neutral.  —  Preparation  (p.  1).  *-  Large, 
shining,  transparent  crystals,  having  a  slight  acid  reaction.  They 
exhibit,  with  the  same  amount  of  acid,  but  probably  a  different  amount 
of  water,  two  forms,  both  indeed  belonging  to  the  right  prismatic  system, 
bot  exhibiting  very  different  angles.  (Wohler.) 

a.  Deriv^  from  a  rhombic  octohedron  {Fig.  41),  whoee  three  axea 
are  to  one  another  as  V3'290:  v'T'SSl  :i;  crystallises  in  the  form 
represented  in /^.  68;  p:y=151°8';  ;>  :»=160^  24';  t(f :  tt=114'' 16'; 
«:<=122''  5';  the  ^face  longitudinally  striated;  bo  cleavage-plane 
parallel  to  p ;  fracture  conch oidal.     (G.  Rose.) 

p.  Rhombic  octohedron,  in  which  the  three  axes  are  to  one  another 
as  V2-675:  V7-92S:1';  crystalline  form  {Fia.  67);  p  :a=144*»  44'; 
a:a=146^  17';  a:tt=:125^  16';  tt':w=lir  41';  «:<=120^  Of; 
cleavage  parallel  to  p ;  longitudinal  fracture  uneven ;  all  the  faces 
smooth.     (G.  Rose,  Fogg.  7,335.) 

The  salt  a  becomes  milk-white  and  opaque  by  exposure  to  the  air. 
The  salt  A  when  taken  out  of  the  mother-liquor,  becomes  almost  instantly 
opaque  and  friable,  rather  perhaps  from  shifting  of  the  particles  than 
from  loss  of  water;  in  many  cases,  however,  half  of  the  crystal  remains 
transparent.     (Wohler.) 

CrutiaUizid.  Krdin.  8c  Mar.    Schwani. 

8C   48    ....  2376  «4-12    2S-91 

2  N  28     ....  13*86  14-14     13-61 

14  H  14     ....  6-93  7-09      7-16 

14  O  .^ 118    ....  65-45  64-65     55-32 


C«(NHV0»  +  6Aq.    802    ....  100-00    lOOOO    lOe-OO 
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Or: 

Erdmann  &  Marchand. 

2NH> 34    ....     16-83     1700 

C80« 96     ....     47-53     47-79 

8HO  72     ....     35-64     

C»(NH«)»0«    6Aq 202     ....  10000 

The  large  transparent    crystals  analyzed  by  Schwarz  were  dried  over  chloride  of 
calcium.     Those  examined  by  Erdmann  &  Marcbond  had  the  form  a. 

Those  crystals  which  effloresce  in  the  air,  becoming  opaqae  and  like 
porcelain,  losing  at  the  same  time  exactly  2  At.  water.  At  100^,  the 
crystals  give  off  24*  1  p.  c.  water,  together  with  a  little  ammonia,  which, 
as  the  temperature  rises,  accompanies  the  escaping  water  in  continually 
increasing  quantity. 

At  150^  the  salt  is  conrerted,  in  the  coarse  of  a  few  hours,  with 
evolution  of  large  quantities  of  ammonia  and  water,  into  a  pale  yellow 
pulverulent  mixture  of  paramide  and  acid  euchroate  of  ammonia. 
(Wdhler.) 

Formation  of  paramide : 

2NH»,C8H50S  «  C'NHO*  +  mV  +  4H0. 

Formation  of  euchroate  of  ammonia: 

3(2NH',C«H208)  -  2NE13,C2<N^HW«  +  2NH»  +  8H0. 

When  the  salt  is  heated  to  160^  a  further  decomposition  takes  place, 
a  bitter  substance  then  mixing  with  the  paramide.  —  When  mellitate  of 
ammonia  is  heated  in  a  retort  to  300^  —  3j0°,  water  passes  over  together 
with  caustic  ammonia  and  carbonate  of  ammtmia;  a  pale  green  semifused 
sublimate,  and  a  small  quantity  of  white  crystalline  sublimate  are  formed; 
and  a  carbonaceous  mass  remains  behind.  This  residue  is  a  mixture  of 
charcoal,  greenish  yellow  shining  needles,  and  a  small  quantity  of  acid 
matter,  which  may  be  dissolved  out  by  water.  Digested  with  ammonia,  it 
yields  a  dark  blue-green  solution,  which  on  cooling  deposits  a  small  quantity 
of  delicate  white  laniinsD,  which  volatilize  undecomposed  in  the  form  of  a 
woolly  sublimate.  The  green  ammoniacal  solution  filtered  from  these 
laminsB  yields  with  hydrochloric  acid,  a  dark  blue-green  precipitate, 
which  is  difficult  to  wash;  black  after  washing  and  drying;  shining; 
very  friable;  yields  a  dark  green  powder;  and  is  resolved  by  heat  into 
hydrocyanato  of  ammonia  and  charcoal.  The  hydrochloric  acid  solution 
filtered  from  this  precipitate,  soon  deposits  small  yellow  crystals,  pro- 
bably the  same  as  those  which  are  visible  in  the  carbonaceous  residue, 
and  identical  in  composition  with  the  yellow  bitter  substance.  (Wohler.) 
•—IT.  According  to  N.  W.  Fischer  {J.  pr»  Chem.  51,  113),  the  bluish 
green  body  which  sublimes  between  300'  aud  400"^  is  accompanied  by 
an  amorphous,  yellow,  strongly  bitter  substance;  the  latter  is  soluble  in 
boiling  water,  the  former  not;  both  yield  easily  soluble  compounds  with 
alkalis,  and  insoluble  compounds  with  the  oxides  of  the  heavy  metals. 
The  residue  which  is  left  before  the  heat  has  been  raised  to  300"^— 400®, 
yields,  on  ignition,  a  sublimate  of  colourless  crystalline  needles,  which 
are  insoluble  in  water,  dissolve  in  ammonia  only  at  boiling  heat,  and 
separate  on  cooling  in  the  form  of  a  crystalline  powder.  Fischer  regards 
it  as  probable  that  the  blue,  yellow,  and  colourless  sublimates  are  isomeric 
compounds;  inasmuch  as  the  two  former  yield  tho  latter  when  suddenly 
heated  to  redness^  and  the  latter  when  slowly  heated  to  300"^ — 400°^  is 
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converted  into  tlie  two  former.  IT.  —  The  concentrated  solution  of  mel- 
litate  of  ammonia,  sealed  np  in  a  glass  tube,  is  not  altered  by  heating  it 
for  several  hours  to  200**  (Wohler).  —  The  solution  boiled  in  contact 
with  the  air,  gives  off  ammonia  and  forms  a  much  more  soluble  acid  salt; 
consequently  ammonia  added  to  the  liquid,  after  evaporation  and  cooling, 
throws  down  the  neutral  salt  in  the  form  of  a  crystalline  magma.  ^W5hler.) 
h.  Acid.  —  Ammonio-cupric  mellitate  obtained  by  precipitatmg  cupric 
sulphate  ,  with  neutral  mellitate  of  ammonia,  is  decomposed  by  aqueous 
hydrosulphuric  acid,  and  the  filtrate  evaporated  till  it  crystallizes.  Right 
rhombic  prisms,  truncated  on  the /our  lateral  edges.  u':u:=122^ 
(Erdman  h  Marchand.) 


24  C 

Air 'dried  Crystals. 
144 

Erdmann  4 

....     32-15     

....       6-25     

....      4-46     

....     57-14     

I  Marchand. 
...     3203 

2  N 

28 

6-30 

20  H 

20 

...      4-78 

32  O 

256 

...     56-89 

C^CNH^s 

W2C8H«08+  8Aq 448 

....  100-00  

.     100-00 

MellUate  of  PotaBh,  —  a.  Neutral,  —  Isomorphous  with  the  neutral 
ammonia-salt  a.  {Fiff,  68).  «'  :tt=114^;  p  :y=15i^-  p  :  1=160'*;  tt  :<= 
123®  nearly.  (Neumann.)  The  crystals  are  much  inclined  to  effloresce. 
Crystals  already  partially  effloresced  give  off  20-1  p.  c.  water  at  170®, 
and  the  dry  residue  contains  49*51  p.  c.  potash:  the  composition  of  the 
ciystab  is  therefore  CK'O®,  6  Aq.  (Erdmann  &  Marchand.) 

b.  Acid,  —  The  solution  of  1  At.  salt  a,  and  1  At.  mellitic  acid  in  hot 
water,  yields,  on  cooling,  large  opaque,  right  rhombic  prisms,  with  the 
termioal  edges  truncated,  and  the  acute  lateral  edges  sometimes  truncated, 
sometimes  bevelled. 

At  a  gentle  heat,  they  give  off  water  and  become  milk-white,  and  at 
180®  give  off  17'93  p.  c.  (4  At.)  water.  They  dissolve  in  water  more 
readily  than  a,  and  nitric  acid  added  to  the  solution  throws  down  a  com- 
pound of  the  salt  6  with  nitre.  (Wohler.) 


8  C    

CrystalUzed, 
48-0     ....     25-51     .... 

Wtthler. 
....     25-64 

5  H  

5-0     ....       2-65     .... 

•  ••• 

KO 

11  O    

47-2     ....     25-08     .... 

88-0     ....     46-76 

23-99 

C«HK08.4i 

^q 188-2     ....  100-00 

By  mixing  concentrated  solutions  of  the  neutral  salt  and  the  free  acid,  Erdmann  & 
Marchand  precipitated  a  crystalline  powder,  which,  after  being  dissolved  in  hot  water, 
separated  ont  in  small  hroad  nacreous  crystals,  containing  20*63  p.c.  C,  2-74H,  and 
30-49KO;  therefore =2KO,3C*0»  +  9Aq.  [or  perhaps =C8K20»,C8HKO«  + 12 Aq.] 

Acid  Mellitate  of  Poiofk  with  Mtrate  of  Pota$h.  —  Formerly  mistaken  for 
the  pure  acid  potash-salt.  —  Nitric  acid  is  added  to  a  saturated  aqueous  solu- 
tion of  the  neutral  or  acid  potash-salt,  till  a  granular  precipitate  begins 
to  appear,  the  mixture  then  heated  till  the  precipitate  dissolves,  and  left 
to  cool  slowly.  Irregular  six-sided  prisms,  bevelled  with  two  faces 
resting  on  two  lateral  edges  (nearly  the  same  as  Fig,  65).  Of  sour  taste. 
The  crystals  give  off  7  p.  c.  (6  At.)  water  at  150°,  and  when  more 
strongly  heated,  are  suddenly  converted,  with  very  strong  intumescence, 
into  a  carbonaceous  mass,  exhibiting  at  the  same  time  a  glimmering  lights 
visible  even  when  excess  of  air  is  prevented.  With  sulphuric  acid,  th^y 
give  off  nitric  acid.  They  are  out  very  sparingly  soluble  in  water. 
(Wohler.) 


_  I 


MELLITENS:  OXTOBN-NUCLBUS  C»HK)>. 

CryiiamMed  W»hler» 

82  C  1 192     ....    2518     2520 

10  H 10    ....       1-31     1-53 

5  KO  236  ....  30-89  ........  30*40 

K0» 54  ....  7-or 

34  O  272  ....  35-60 


4(0*HKO>) •!> KO.NO* -h 6A<|.  764    ....  10000 

MMiMtt  qfSoda.  ~  a.  With  B  At.  Water.  —  Separates  fronfi  the  wahn 
oonoetitrated  aqueous  soltttion  in  needles,  which,  at  lOO^i  give  off  22 '6 
p.  0.  (nearly  6  At.)  water,  and  at  180%  32*81  p.  c.  (8  At.)  altogether. 

/9.  With  12  At  Water,  —  Crystallizes  from  the  cold  saturated  solution 
by  spontaneons  evaporation,  in  large,  deeply  striated  crystals  belonging 
to  the  doubly  oblique  prismatic  system,  which,  at  160^  give  off  38*88 
p.  c.  (12  At.)  water,  and  leave  a  residue  containing  38*68  p.  o.  soda. 
(Erdmunn  &  Marchand.) 

Mellxtate  of  Baryta,  —  Mellitic  acid  mixed  with  baryta- water  or 
atetate  of  baryta^  immediately  forms  a  white  precipitate;  with  chloride 
of  barium,  after  a  while,  it  forms  transparent  delicate  needles  \  the  pre- 
cipitate and  the  erystals  are  soluble  in  hydrochloric  and  in  nitric  acid. 
(Klaproth.)  —  In  rather  strong  solutions,  mellitate  of  ammonia  forms 
with  baryta-salts  a  gelatinous  precipitate,  which  aggregates  in  crystal- 
line scales;  in  very  dilute  solutions  it  forms  slender  needles.  The  salt^ 
after  drying  in  the  air,  presents  the  appearance  of  a  laminated  mass, 
having  an  inmost  silvery  lustre;  at  lOO''  it  gives  off  merely  hygroscopio 
water)  but  at  330°  it  yields  6*56  p.  c.  (2  At.)  —  Sometimes  it  contains  a 
small  portion  of  acid  salt.  (Schwarz.)  —  The  salt  obtained  by  precipita- 
tion with  mellitate  of  ammonia^  contains  a  small  quantity  of  ammonia, 
is  difficult  to  dry,  and  contains  after  dryingi  59*1  p.  c.  baryta.  (Erdmann 
&  Marehand.) 

Dried  ttl  330^  Scfawart. 

8  C    480    ....  19*26  19*26 

tBaO   153*2    ....  61-48  60*80 

6  0 48*0     ....  19*26  19*94 

C"Ba«0« 249-2     ....  10000    100*00 

Mellitate  of  Strontia.  —  The  white  precipitate  which  mellitic  acid 
produces  in  strontia- water,  is  soluble  in  hydrochloric  acid.  (Klaproth.) 

Mellitate  of  Lime.  —  The  free  acid  forms  with  lime-water,  white 
flakes  soluble  m  hydrochloric  acid  (Klaproth);  with  an  aqueous  solution 
of  gypsum  it  forms  crystalline  grains.  (Vauquelin.)  Mellitate  of  ammo- 
nia torms  with  chloride  of  calcium^  large  white  flakes,  which  dry  up  to 
a  loose,  white  mass,  consisting  of  silky  needles  still  containing  more 
than  21  p.  o.  water.  (Wohler.)  This  precipitate,  after  drying  in  the  air, 
contains,  besides  0*38  p.  c.  ammonia,  33  p.  c.  water,  which  escapes  very 
slowly  at  130°;  the  residue  contains  38*83  p.  c.  lime. 

IT  MellUate  of  Magnesia.  —  o.  With  \2  At,  Water,  —  When  a  Warm 
aqueous  solution  of  mellitic  acid  is  neutralized  with  carbonate  of  mao;- 
nesia,  the  salt  separates  in  the  amorphous  state  in  the  form  of  clear  oily 
drops,  which  become  turbid  on  cooling,  and  solidify  in  the  ciystaHin^ 
state  on  exposure  to  the  air. 
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The  salt  gives  off  8  At.  water  at  150°  and  the  whole  at  180°.     It 
dissolves  but  sparingly  in  water.  (Karmrodt.) 

Crystallized,  Karmrodt. 

2MgO 40     ....     lC-40  17-53 

C*0« 96     ....     39-34  40-17 

12  HO    108     ....     44-26  41-75 


C»Mg«08  +  12Aq 244     ....  lOO'OO     99-45 

P  With  14  At  Water.  — Aloohol  added  to  the  aqueous  solution  of  the 
salt  a,  renders  it  turbid,  and  after  a  few  hours  deposits  small  four-sided 
prisms.  If  too  much  alcohol  be  added^  the  solution  remains  milky  for  a 
week.  (Karmrodt.) 

Oryttallized.  Karmrodt 

2  MgO 40  ....  15-26  15-43 

C«0«  96  ....  36-64  

14  no   126  ....  4810  48-00 

C»Mga08+14Aq 262     ....  10000  % 

MeUUcUe  of  Alumina.  —  a.  Honeystone  occurs  in  honey-yellow  trans- 
parent'  crystals,  of  sp.  gr.  1-6,  and  belonging  to  the  square  prismatic 
system.  (>i>.  23,  29,  32);  <?:(?'=  11 8^  4';  tf;c"=93^22';  c:^.  =  120^  58'; 
they  exhibit  strong  double  refraction.  (Hauy.)  When  heated,  it  first 
becomes  white  and  gives  off  44*1  p.  c.  water,  which  escapes  slowly  at 
about  the  boilinff  point  of  oil  of  vitriol  (Wohler),  then  black  by  carboni- 
zation, and  finally  white  by  complete  decomposition  of  the  acid.  (Klap- 
roth.)  When  subjected  to  dry  distillation,  it  yields,  in  addition  to  a 
mixture  of  1  vol.  hydrogen  [carbonic  oxide,  inasmuch  as  it  bums  with  a 
blue  flame],  and  4  vol.  carbonic  acid  gas,  38  p.  c.  of  slightly  acid  aromatic 
water,  1  p.  c.  aromatic  oil  (proceeding  from  admixed  resin;  Wohler), 
8  p.  c.  charcoal,  14*5  p.  c.  alumina,  1*2  p.  c.  silica,  and  1  p.  c.  ferric 
oxide.  (Klaproth.)  —  Honeystone  thrown  on  melted  nitre,  exhibits  a 
faint  glow.  It  dissolves,  with  decomposition,  in  dilute  nitric,  sulphuric, 
or  hydrochloric  acid,  but  not  in  acetic  acid;  gives  up  its  mellitic  acid  to 
boiling  water,  also  to  ammonia  and  carbonate  of  soda.  (Klaproth.)  Water 
boiled  for  some  time  with  the  mineral,  extracts  only  part  of  the  acid, 
together  with  a  small  quantity  of  alumina,  so  that  an  acid  salt  is  formed, 
and  a  basic  salt  remains  behind;  aqueous  mellitic  acid  likewise  dissolves 
a  largo  quantity  of  poonded  honeystone.  Carbonate  of  ammonia  extracts 
the  greater  portion  of  the  acid,  even  from  entire  crystals;  but  a  small 
quantity  of  acid  and  ammonia  remains  with  the  alumma,  so  that  its  solu- 
tion in  nitric  acid  yields,  on  evaporation,  crystals  (^iff-  29  &  32,)  of  rege- 
nerated honeystone.  (Wohler.)  A  honeystone  from  Walchow,  contain- 
ing a  much  larger  proportion  of  alnmina,  is  described  by  Duflos.  (</.  pn 
Chem.  88,  323.) 

Honeystone.  "Wohler.         Klaproth. 

2APO»    102-8     ...  14.38     14-5     14-5 

3  C*0« 288-0     ....  40-29     41-4     46-0 

36  HO  3240     ....  4533     441     380 

FeW&Si0« ....  1-3 

Fe*0"&re8in ....  trace 

CMAlH3»*  +  36Aq.....     714-8    ....  1000      ........     99*8 
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b.  Mellitate  of  poiosli  added  to  an  aqneous  solaiion  of  alonii  throws 
down  a  large  quantity  of  white  flakes  (Vauquelin);  a  white  oiTBtalltne 
powder,  containing  only  9*5  p.  c.  alumina  and  48*0  p.  o.  water;  probably 
therefore  an  acid  salt.  (Wchlor.) 

T  Mellitate  of  Manganese,  Obtained  by  saturating  melli tic  acid  with 
carbonate  of  manganese.  On  heating  the  liquid,  a  white  powder  is  pre- 
cipitated, which,  when  examined  by  the  microscope,  is  seen  to  consist  of 
needles  nnited  in  tufts.  This  salt  is  more  soluble  in  cold  than  in  hot 
water;  the  latter  dissolres  only  j^  of  it.  (Karmrodt.) 

Cryttallized.  Karmrodt. 

2  MnO 72  ....  2609  25-75 

C«0« 96  ....  34-78  

12  HO 108  ....  3913  40-01 


C8Mn»0«+12Aq 276     ....  100-00 

Mellitate  of  Zinc  — a.  With  10  At.  Fiorf^r.  —  Obtained  by  neutra- 
lizing aqueous  mellitic  acid  with  carbonate  of  zinc ;  it  then  separates  as  a 
crystalline  powder,  consisting  of  regular  four-sided  prisms.  Begins  to 
give  off  water  at  205^  Gold  water  dissolves  it  pretty  readily,  but  the 
salt  separates  out  again  when  the  solution  is  heated  to  55°— 60^  Dis- 
solves readily  in  dilute  acids,  even  in  mellitic  acid.  (Karmrodt.) 

C/yttailized.  Kannrodt. 

2  ZnO 80  ....  3008  3000     ....     2924 

C80« 96  ....  3609  3602     ....    37-55 

10  HO    90  ....  33-83  33-67      ...    3>-66 

CZrfOS  +  lOAq 266    ....  10000    9969     ....  100-45 

p.  With  6  At.  Water, — Separates  on  adding  alcohol  to  the  aqueous 
solution  of  a,  in  curdy  flakes,  which  under  the  microscope,  appear  like  a 
confused  mass  of  fine  needles.  Gives  off  all  its  water  at  160°.  Much 
more  soluble  in  water  than  a,  (Karmrodt,) 

OygiaUiied,  KarmrodL 

2  ZnO  80    ....  34-78  36-12  ....    35-98 

C80« 96     ....  41-74  41-70  ....     41-62 

6  HO    54     ....  23-48  22-35  ....     21-57 


C«Zn»0»+6Aq..|...    230    ....10000    100-17     ....    99-17^ 

Mellitate  of  Lead,  —  Mellitic  acid  and  mellitate  of  ammonia  form 
with  acetate  aud  nitrate  of  lead,  a  bulky  white  precipitate,  which,  when 
washed  on  a  filter,  shrinks  up  to  a  heavy  granular  powder,  insoluble  in 
water,  but  soluble  in  nitric  acid.  (Klaproth,  Vauquelin,  Wohler.) 

If  the  mellitate  of  ammonia  be  not  dropped  into  exceis  of  the  lead-salt,  but  tiie  ammo* 
nia-salt  be  allowed  to  predominate,  the  precipitate  contaiDfl  ammonia.  (Schwarx.) 

Dried  at  180*".  Erdmann  &  llarehand, 

2FbO   224     ....  70    6974 

8C    48     ....  15     14-57 

H    ....  0-26 

6  0    48     ....  15     15-43 

Cspb^O' 320    ....  100    109-OQ 
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Dried  at  lOO*.  ^^^^^       Wohler. 

2  PbO  224  ....  66-28  675    67*05 

8C    48  ....  14-20  

2H   .^ 2  ....  0-59  0-5 

8  0   64  ....  18-93  

C»Pl>*0»  +  2Aq 338     ....  lOO'OO 

T  Ferrous  i/ifZ/ttofe.~-2FeO,C"Fe*0«+6HO.  — Mellitate  of  ammo- 
nia forms  with  ferrons  sulphate  a  greenish  white  precipitate,  which  dis- 
appears on  heating  the  liquid;  but  on  boiling,  there  is  produced  a  lemon- 
yellow  precipitate  of  basic  ferrous  mellitate,  which  assumes  a  light  olive- 
green  colour  when  dry;  and  consists  of  microscopic  crystals,  baring  the 
form  of  cubo-octohedrons.  The  salt  gives  off  all  its  water  at  190^  It 
is  sparingly  soluble  in  water,  but  dissolves  readily  in  dilute  hydro* 
eblorlc  acid. 

CryitaUited.  KAnnrodt. 

4  FeO  144     ....  49-00  4880 

(?0« 96     ....  32-65  32-51 

6  HO   54      ...  18-35  18-49 

2FeO,C8Fe«08+6Aq 294    ....  100-00    9980    t 

Ferric  MeUUate.  —  The  free  acid  added  to  a  solution  of  ferric  nitrate 
throws  down  a  cream-coloured  powder  soluble  in  hydrochloric  acid. 
(Klaproth.) 

IT  MeUitoUe  of  Cobalt*  —  Separates  on  neutralizing  a  warm  solution 
of  the  acid  with  carbonate  of  cobalt,  as  a  brown  glutinous  mass,  which, 
on  cooling,  solidifies  in  a  single  lump,  or  if  it  be  stirred  with  a  glass  rod 
during  the  cooling,  settles  down  in  the  form  of  a  granular  crystalline 
powder  (a).  Cold  water  dissolves  only  ^^^^^  of  this  salt;  hot  water  a 
much  larger  quantity;  and  the  hot  solution,  as  it  cools,  deposits  the  salt 
in  the  form  of  a  pale  reddish  powder  (6),  which,  under  the  microscope, 
appears  to  consist  of  short  rhombic  prisms.  (Karmrodt.) 


Cr^itaUized, 

a. 

Karmrodt. 
b. 

2CoO   . 

C»0«   . 

12  HO 

75     ....     26-88     .... 

96     ....     34-41 

108     .  .     38-71     ... 

....    2700 
....     38-41 

....     25-75     ....    26-33 
....    39-22    ....    38-46 

CBCoK)»+12Aq 279     ....  10000 

MeUiicUe  of  Nickel.  —  a.  With  iS  At.  Water. — A  warm  solution  of 
mellitic  acid  saturated  with  carbonate  of  nickel,  deposits  a  grass-green, 
semifluid  mass,  which,  on  cooling,  becomes  turbid  and  more  compact 
and  may  be  washed  by  kneading  between  the  fingers  under  water.  The 
salt  becomes  hard  and  glossy  by  exposure  to  the  air,  assuming  exactly 
the  appearance  of  chrysoprase.  Gives  off  8  At.  water  at  100%  and  6 
At  more  at  1 80%  the  last  2  At.  going  off  at  ^00^  Dissolves  slowly  in 
water,  readily  in  hydrochloric  and  nitric  acid.  (Karmrodt.) 


Air^drUd. 
75     .. 

..     23-81     .... 
..    30-47     .... 
..    45-72    .... 

Karmrodt. 

2  NiO 

....     23-95    ....    23-64 
Z    45-58    .1    46-16 

'^ 

c»o»: 

16  HO  

96    .. 

, 144     .. 

46-24 

CWP0»+16A^ 315    ....  lOOOQ 
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p.  With  6  At,  Water.  —  The  lic^aid  from  which  the  preceding  salt  has 
been  deposited,  yields  by  evaporation  delicate  rhombic  prisms,  with  two 
dihedral  summits;  dissolves  in  water  much  more  readily  than  a. 
(Karmrodt.) 

CiystaUtMed,  Kamrodt. 


2  NiO 

75 

....    33-33 
....     42-67 
....     2400 

.    32-65     ....    32-27    ....    3301 

C8l)« 

6  HO  

96 

54 

.     24*43     ....    24-69     ....    2441 

CNl«08  +  6Aq 

...     225 

...  10000 

1[. 

Cvprie  Mtllitate.  —  a.  Neutral,  —  1.  Obtained  by  mixing  the  boiling 
solutions  of  mellitic  acid  and  cupric  acetate,  in  the  form  of  flakes,  which 
during  washing  lose  a  portion  of  their  acid,  and  become  crystalline  and 
neutral.  (Erdmnnn  db  Marchand.) 

2.  Neutral  mellitate  of  ammonia  forms  with  cupric  sulphate,  a  bolky 
pale  blue  precipitate,  which  shrinks  in  washing  to  a  light  blue  crystalline 
powder;  it  contains  20  p.  c.  water.  (Wohler.)  The  precipitate  obtained 
with  mellitate  of  ammonia  or  potash  retains  small  (quantities  of  the 
alkali.  (Erdmann  &  Marchand.) 

Prepared  b,  (1)  ;  air- dried.  Erdm.  &  March, 

8C 48     ....     19-35  19-42 

8  H 8     ....      3-23  3-23 

2CuO    80     ....    32-26  32  43 

14  0 112     ....     45-16  44-87 

C»Cu208  +  8Aq 248     ....  100-00     lOO'OO 

IT  When  this  salt  is  subjected  to  dry  distillation,  water  passes  over, 
and  an  oily  and  a  crystalline  body  volatilize;  these  may  be  separated  by 
distillation  with  water,  the  oil  then  passing  over  first,  and  the  solid  body 
separating  from  the  residual  liquid  in  yellowish  white  crystalline  flakes^ 
which,  from  an  analysis  made  with  a  very  small  Quantity  of  substance, 
appeared  to  contain  75*1  p.  c.  carbon,  and  3*3  hydrogen,  corresponding 
to  the  formula  C«»H'0«.  (Erdmann.)  IT- 

b.  Acid.  —  Free  mellitic  acid  forms  with  cupric  acetate  (but  not  with 
the  hydrochlorate,)  a  precipitate  of  the  colour  of  verdigris.  (Klaproth.) 
It  forms  with  cupric  acetate  a  thick  light-blue  precipitate,  which  changes 
to  crystals  when  left  for  several  days  in  the  liquid.  The  crystals,  after 
drying  at  100^  do  not  give  off  any  more  water  till  they  are  heated 
enough  to  blacken  and  decompose  them.  (Liebig  Sc  Pelouze.)  They  are 
blue  crystals  which  give  off  three-fourths  of  their  water  at  100°,  but  do 
not  part  with  the  last  fourth  completely,  even  at  230''.  (Schwarz.)  — 
The  thick  blue  jelly  obtained  by  cold  precipitation  of  cupric  acetate  with 
mellitic  acid  in  concentrated  solution,  becomes  filled,  after  remaining  for 
some  time  in  the  liquid,  with  crystalline  points,  which  grow  into  small, 
transparent,  dark  blue  crystals;  if  the  jelly  be  pressed  immediately  after 
precipitation,  a  white  mass  is  obtained,  which,  on  dryings  becomes  blue 
and  crystalline.  (Erdmann  &  Marchand.) 

Calculation,  according  to  Gm. 

16  C  90     ....     20-64 

17  H 17     ....      3-65 

3  CuO 120    ....     25-81 

29  O 232     ....     49-90 


C'Cu«0",C»HCu08+16Aq  ....     465    ....100-00 
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Calculdtion,  according  to  Erdm.  &  Marcli.         ^I^ltrled  JJ'itei. 

12  C  72  ....  21-69  21-06 

12  H  12  ....  3-61  3-59 

2  CnO 80  ....  2410  25-51 

21  O  168  ....  50-60  49-84 

2CuO,3C*08,  +  12Aq 332    ....  10000    10000 

Cupro-mellilatB  of  Ammonia,  —  The  dark  blao  solution  of  neutral 
cnpric  mellitate  in  ammonia,  yields  on  evaporation,  dark  blae  rliombo- 
bedral  crystals,  which  turn  green  and  give  oflf  ammonia  when  exposed  to 
the  air.  (Wohler.) 

Ammonio^upric  MellUate,  —  a.  With  a  comparativeltf  large  propot* 
tion  of  mellitate  of  ammonia,  —  Dark  blue  crystals  permanent  in  the  air.. 

(Wohler.)     [Perhaps  «C«Ml<CuO«  +  *Aq.] 

h.  With  a  smaller  proportion.  —  The  precipitate  wbicb  moUltate  of 
ammonia  forms  with  cnpric  sulphate.  Sky-blue  microscopio  crystals 
which  at  120°  slowly  give  off  27*3  p.  o.  water^  with  a  trace  of  ammouiai 
and  assume  a  greenish  blue  colour. 

Att'dryed  Cryitali,  Erdm.  &  March. 

16  C  96  ....  19-92  19-53 

N  14  ....  2-90  3  04 

20  H  20  ....  4-15  4-35 

3  CuO 120  ....  24-90  23-20 

29  O  232  ....  48-13  49-83 

C«Ctt'0»,C»NH<CttO«+16Aq 482     ...10000     100  00 

According  to  Erdmann  &  Marchand,  the  formula  of  the  talt  is  N[1^0,C'*0''f 
S(CuO,C^O».HO)  +  15Aq. 

The  filtrate  obtained  in  precipitating  capric  sulphate  with  mellitate  of  ammonia, 
deposits,  on  addition  of  ammonia,  a  light  green  basic  sail,  which,  in  tlia  air-dried  st:ite, 
contains  B-45  p.  c.  C,  0-74N,  2*34H,  54-09CaO,  9'05SO*  and  25330.  (Erdmann  flk 
Martlumd.} 

Mellitatea  of  Mercury,  —  Mellitic  acid  forms  with  mercurous  and 
also  with  mercuric  nitrate^  a  white  precipitate  soluble  in  nitric  acid. 
(Klaproth.) 

T  Mercui'otu  Mellitate,  —  Mercurous  nitrate  forms  with  free  mellitio 
acid  and  alkaline  mellitates^  a  very  fine-grained,  white  precipitate,  nearly 
insoluble  in  water,  but  readily  soluble  in  nitric  acid.  Give^  off  its  water, 
amounting  to  6 '59  p.  c.  (4  At.)  at  190°.  (KarmroJt  ) 

Dried  at  1 00^.  Knrmrodt. 

2Hg*0  416  ....  75  92  76-56 

C^QS    96  ....  17-52  

4  HO 36  ....  6-56  6-59 

C'Hg<0»  +  4Aq 548     ....  10000 

Mercuric  Mellitate,  —  Mellitic  acid  and  mercuric  oxide,  triturated 
toother  with  a  small  quantity  of  water,  and  gently  warmed,  unite  into 
a  white  granular  mass.  Alkaline  mellitates  and  even  free  mellitio  acid 
added  to  a  solution  of  mercuric  nitrate,  throw  down  balky  white  pre- 
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cipitatei  which,  after  drying,  fonua  hard^  heavy  lump^i  solable  in  hot 
strong  nitric  acid,  and  not  reprecipitated  therefrom  by  ammonia.  The 
salt  gives  off  its  water,  amounting  to  10*87  p.  o.  (4  At.)  at  200^ 
(Karmrodt.) 

J>ri0d  at  lOO^  Karmrodt, 

2  HgO   216  ....  62-08  61-50 

C»0«    96  ....  27-59  

4  HO 36  ....  10-33  1037 

C»HgS08  +  4Aq 348     ....  10000  II 

MellUate  of  Silver.  —  1.  Obtained  by  precipitating  nitrate  or  acetate 
of  silver  with  mellitic  acid.  (Vauquelin,  W&hler,  Erdmann  &  Mar- 
chand.)  —  2.  By  precipitating  an  excess  of  nitrate  of  silver  with  mellitate 
of  ammonia,  dropping  the  latter  solution  into  the  former  (Schwan.) 
Withont  this  precaution,  the  precipitate,  as  Erdmann  8c  Marchand  found, 
retains  a  small  quantity  of  ammonia  and  water,  and  assumes  a  violet- 
brown  colour  when  heated.  (Schwarz.)  —  The  precipitate  is  silky,  and 
imparts  to  the  liquid  the  appearance  of  soapy  water.  (Vauquelin.)  After 
drying,  it  forms  a  white  powder  (Wohler);  a  shining  scaly  powder, 
which,  under  the  microscope,  appears  to  consist  of  transparent,  colour* 
#es8,  square  tables,  often  with  truncated  summits  (Erdmann  8c  Mar- 
chand); does  not  blacken  when  exposed  to  light  (Liebig  8c  Pelouze); 
remains  white  even  at  200°.  (Schwarz.)  The  mellitic  acid  may  be 
reproduced  by  the  action  of  hydrosulphuric  or  hydrochloric  acid,  even 
from  the  salt  dried  at  180°.  (Liebig  8c  Pelouze.)  At  a  higher  temperature, 
the  salt  deflagrates,  and  leaves  metallic  silver  (Wbhler);  the  decomposition 
is  not  attended  with  electric  excitement.  (Erdmann  &  Marchand.) 
The  residue  consists  of  tumefied  carboniferous  silver.  (Liebig  &  Pelouze.) 
In  a  stream  of  hydrogen  at  100°,  the  salt  quickly  blackens,  with  forma- 
tion of  water,  and  a  loss  of  weight  corresponding  to  half  the  oxygen  of 
the  oxide  of  silver;  the  residue  dissolves  in  water,  forming  a  dark  brown- 
yellow,  very  acid  liquid,  which  quickly  changes,  with  deposition  of 
silver  specula,  into  a  solution  of  mellitate  of  silver  in  free  mellitic  acid. 
Hence  the  hydrogen  produces  mellitate  of  suboxide  of  silver.  (W5hler, 
Ann.  Pharm.  30;  also  Pogg.  46, 629.)  The  salt  dried  at  1 80"",  and  heated 
with  iodine,  yields  iodide  of  silver,  and  a  white  crystalline  sublimate, 
which  has  a  rough,  sour  taste,  reddens  litmus  strongly,  dissolves  readily 
in  water,  and  is  perhaps  a  compound  of  CK)^  with  iodine.  (Liebig  h 
Pelouze.) 

Liebig  &  Peloiue.  Erdmann  &  Marchand. 

a,  h.  c.  d. 

8C 48     ....     14-63     ....     14-73     ....     14-53     ....     1455     ....     1437 

2  Ag 216      ...     65-86     ....     65-71     ....  ...  ...     65-90 

8  0 64     ....     19-51     ....     19  66    .... 

H ...  ...  ....       0'08     ...       0-10     ....      0-13 

C«Ag80» 328     ....  100-00        10000 

a  was  dried  in  vacuo  at  180^  [as  it  blackened  daring  drying,  it  appears  to  have 
contained  ammonia]. — b  is  the  salt  prepared  by  (1).  dried  in  vacuo  at  130**. — c.  is  a  salt 
containing  ammonia,  dried  in  vacuo  at  100^ — d^  the  same,  dried  in  the  air  at  100°. 

Mellitate  of  Silver  and  Potanium.  —  A  mixture  of  nitrate  of  silver 
with  mellitate  of  potash  containing  nitric  acid,  yields  no  precipitate,  but 
after  a  while  deposits  small  transparent  prisms  having  a  strong  lustre 
(%.  70)  tt'  :  tt  =  121*'  30'i  tt'  :  <  =  11 0°  1  r  [1 5'  %\    llie  crystals,  when 
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beaied,  first  become  opaque  from  loss  of  water,  and  then  suddenly  swell 
up  with  a  kind  of  explosion;  forming  a  long,  inyolved  mass,  consisting  of 
silver  and  carbonate  of  potash.  (Wohler.) 

f  MellUate  of  Palladium.  —  Protoxide  of  palladium,  obtained  by 
precipitating  the  protochloride  with  carbonate  of  soda  at  a  boiling  heat, 
neutralizes  mellitic  acid  completely.  The  brown  liquid  deposits  no  crys- 
tals, even  when  evaporated  to  a  syrup,  but  on  evaporation  to  dryness, 
leaves  a  brown  amorphous  residue  of  mellitate  of  palladium.  (Karmrodfc.) 

MelUtate  of  Palladium  with  Ammonia, -^  MeWiitite  of  palladium 
di^olves  in  ammonia,  forming  a  colourless  liquid,  which,  on  evaporation, 
deposits  colourless  rhombic  prisms  often  macled  in  twos  and  threes.  The 
salt  gives  off  all  its  water  (4  At.)  at  150^,  together  with  a  small  quantity 
of  ammonia.  (Karmrodt.) 

Crystallized,  Karmrodt. 

4NH»   68-0     ....  21*08  

2  PdO    122-6     ...  3800  3790     ....    37-82 

C»0«   96-0     ...  29-76  

4  HO 360     ....  11-16  12-72     ....     12-32 


4NH3,0»Pd208  +  4Aq     322*6     ....  10000 

Dry  protochloride  of  palladiam  dissolves  readily  in  concentrated  mellitic  acid,  form- 
ing a  brown  solution.  Ammonia  added  to  this  solution  throws  down  a  precipitate  of 
protochloride  of  palUdiam  with  ammonia,  which  dissolves  readily,  with  the  aid  of  heat, 
in  a  slight  excess  of  ammonia ;  and  the  solution  when  evaporated  deposits  pointed 
crystals^  which,  when  dried  at  100^  give  off  7*595  p.  c.  water,  and  yield  by  ignition 
32*91  p.  c.  metallic  palladium.     (Karmrodt.) 

Mellitate  of  Palladium  and  Potassium.  —  Crystallizes  from  the  mix- 
ture of  the  two  salts,  evaporated  to  a  S3Tup,  in  indistinct  prisms  united 
in  nodules.     Deliquesces  m  the  air.  (Karmrodt,) 

Mellitate  of  Palladium  and  Sodium.  —  Prepared  like  the  potassium- 
salt.  Crystallizes  in  macled  triangular  pyramids;  containing  34  p.  c. 
palladium.  (Karmrodt.) 

A  solution  of  mellitic  add  and  urea  in  cqaal  numbers  of  atoms  yielded  no  crystals 
mhen  evaporated  to  a  syrup.    Alcohol  produced  no  change  in  the  solution.  (Karmrodt.)  ^ 

Mellitic  acid  dissolves  readily  in  alcohol.  (Wobler.) 


Conjugated  Compound  of  Mellitic  A  cid. 

Vinomellitic  AcidP 

The  probahle  existence  of  this  acid  is  established  by  the  following 
experiments: 

When  a  solution  of  mellitic  acid  in  absolute  alcohol  has  been  boiled 
for  several  hpurs,  it  no  longer  yields  crystals  on  cooling;  but  when 
evaporated  to  a  syrupy  consistence,  assumes  a  dark  brown  colour,  and 
afterwards  solidifies,  on  cooling,  in  a  solid,  transparent,  gummy  mass, 
which,  like  resin,  does  not  absorb  water.  Nevertheless,  when  kept  under 
water  for  some  hours,  it  becomes  white  and  opaquo  on  the  surface,  and 
after  24  hours,  through  and  through,  the  water  at  the  same  time  becoming 
sour  and  milky.     The  undissolved  portion^  after  washing  with  cold  and 
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hoi  wafer,  in  which  it  dissolves  to  a  small  extent,  forms  a  white,  ta/rteless, 
easily  fusible  powder,  which  solidifies  in  a  radiated  mass  on  coolin<r, 
burns  with  a  smoky  flame  like  resin,  and,  when  heated  in  a  glass  tnbe, 
yields  a  residue  of  charcoal,  but  no  sublimate.  It  dissolves  sparingly  in 
hot  water,  readily  iq  alcohol;  the  alcoholic  solution  reddens  litmus,  and 
yields  a  milky  precipitate  with  water.  It  dissolves  readily  in  ammonts, 
forming  a  solution  which  yields  white  flakes  with  hydrocholoric  acid; 
and,  after  the  excess  of  ammonia  has  evaporated,  has  a  bitter  taste  and 
acid  reaction,  and  ultimately  leaves  a  crystalline  substance^  which  gives 
off  ammonia  when  treated  with  potash.  ( Wohler.) 

When  mellitio  acid,  containing  a  small  quantity  of  sulphuric  acid,  is 
boiled  for  some  time  with  absolute  alcohol,  in  a  flask  provided  with  a 
long  gloss  tube,  which  is  kept  cold,  so  that  the  alcohol  as  it  evaporates 
may  flow  back  again;  then  mixed  with  barytarwater,  and  exposed  to  tho 
air  till  the  excess  of  baryta  is  precipitated  as  carbonate;  afterwards 
filtered  from  the  precipitate  of  carbonate,  sulphate,  and  mellitate  of 
baryta,  and  evaporated  in  vacuo  over  oil  of  vitriol:  it  leaves  a  gummy 
mass,  probably  consisting  of  vinomolHtate  of  baryta.  This  mass  contains 
36-57  p.  c.  BaO,  258  H^^  and  about  3402  C.  It  is  free  from  sulphur. 
When  burnt  in  the  air,  it  leaves  a  mixture  of  carbonate  of  baryta  and 
incombustible  charcoal.  It  moves  about  on  water  like  butyrate  of 
baryta,  and  dissolves  completely,  but  after  being  heated  to  100"',  leaves, 
when  dissolved  in  water,  a  residue  of  cirbonate  of  baryta.  (Erdmann  & 
Marchand  ) 

Schwan  did  not  sacceed  in  his  attempts  to  prepare  a  mdUtaU  t^  elhyl  or  of 
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0.  L.  Erdmann.  J,  pr,  Chem,  52,  432;  abstr.  Ann,  Phartn.  80,  281; 
Pharm,  Centr.  1851,  313;  Laur,  <{r  Gah,  conipt,  rend.  1851,  93; 
JaJiresber,  1851,  386. 

Formation  and  Preparation,  —  By  the  dry  distillation  of  mcllitic  acid 
and  its  salts  (p.  3);  also  by  distilling  mellitates  with  oil  of  vitriol. 
The  best  mode  of  obtaining  it  pure  is  to  decompose  the  soda-salt  purified 
by  recrystallization  from  dilute  alcohol,  with  nitric  or  hydrochloric  acid. 

Properties.  Crystallizes  from  a  hot  saturated  aqueous  solution  in 
tables  belonging  to  the  doubly  oblique  prismatic  (triclinometric)  system. 
The  solution  has  a  strong  acid  taste  and  reaction.  The  crystallized  acid 
gives  off  from  123  to  125  p.  c.  water  between  100°  and  120^ 

Dried  at  \2iy*.  Or:  Erdmann. 

5  C 30     ....  47-6            10  C  60  ....  472  47-3    ....    47'8 

H    1     ....  1-6              3  H 3  ....  2-4  23     ....       24 

4  0 32     ....  50-8              8  O 64  .■■  50*4  50*4     ....     49*8 

C*HO*    ....     63     ....  100-0  C'»H»0«....  127     ....  1000    1000     ....  100-0 

CrytddUized.        Or :  Erdmana. 

C»HO«     ...    63    ...    87-5  C>»H»0»  127    ...    876 

HO  0    ....     12-5  2HO    18     ....     12*4    ....     12-3    ....     12J> 


C«HO*  +  Aq  72     ....  1000  C»H»08+2Aq  145     ....  lOO'O 
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[The  percentages  deduced  from  the  two  formulie  C*HO*  and  C^OH'O*  agree  too 
closely  to  enable  us  to  decide  between  the  two.  According  to  the  formula  CHO**,  the 
formation  of  pyromeUitic  from  mellitic  acid  may  be  represented  by  the  equation  : 

C«H-0'  -  C*HO<  +  HO  +  C0«  +  CO  +  C. 

According  to  the  formula  C^^H'O^  it  may  be : 

2C8H20«  =  CWH»08  4-  HO  +  3C0»  +  CO  +  2C.] 

Decompositions.  The  acid,  wlien  somewhat  strongly  heated,  melts 
and  snhlimes  with  partial  decomposition.  The  fused  acid  heated  in  the 
air,  takes  fire  and  barns  with  a  luminous  smoky  flame. 

ComhincUions.  One  part  of  pyromeUitic  acid,  dried  at  120°,  dissolves 
in  70*42  parts  of  water  at  IG''.  The  acid  likewise  dissolyes  without 
decomposition  in  oil  of  vitriol,  hydrochloric  acid,  and  nitric  acid,  at  a 
boiling  heat. 

The  PyromeUUates  of  ammonia,  potash  and  soda,  arc  crystal lizable, 
and  dissolve  readily  in  water,  but  are  insoluble  in  strong  alcohol.  .The 
solutions  of  the  ammonia  and  soda  salts  form  with  chloride  of  barium, 
a  white  precipitate;  with  chloride  of  calcium,  a  white  crystalline  precipi- 
tate, slowly  at  ordinary  temperatures,  immediately  on  heating;  with  caprio 
sulphate,  a  greenish  pulverulent  precipitate  if  the  solutions  are  strong; 
but  when  dilute  solutions  are  used,  small  green  crystals,  in  the  cold,  and 
a  crystalline  precipitate  if  heat  be  apj^lied;  with  neutral  acetate  of  lead 
and  nitrate  of  silver,  white  crystalline  precipitates.  The  aqueous  solution 
of  pyromeUitic  acid  forms  a  wliite  precipitate  with  acetate  of  lead,  but 
DO  precipitate  with  any  other  salt. 

PyromellUate  of  Lime.  2C*CaO*  +  5  Aq,  or  C"HCa*0«  +  5  Aq.  Crys- 
talline. The  air-dried  salt  gives  off  24  6  p.  c.  water  at  120*  to  130°; 
the  dried  salt  yields  3302  p.  c.  lime. 

PyromellUate  of  Lead,  —  Obtained  by  precipitating  neutral  acetate 
of  lead  with  pyromeUitic  acid  or  pyroraellitate  of  ammonia  or  soda. 
White  crystalline  precipitate. 

Dried  at  Ud^, 

IOC  60  ....  17*6 

H 1  ....  0-3 

7  O 55  ....  16-4 

2PbO 224  ....  65-7 

2C5PbO^  +  Aq 341     ....  1000 

Or:  Erdmann. 

a,  0, 

IOC   60    ....     17  5     ....     17*6    .... 

2  H  2     ....       0-6     ....       0-5     .... 

7  O  56     ....     16-4     .... 

2  PbO  224     ....     65-5     ....     65'2     ....     648 

CWIiPb20«  +  Aq.      342    1000 

a  was  prepared  by  precipitation  with  the  f^e  acid  ;  b  with  the  loda  or  ammonfa- 
salt. 

PyromdlUaie  of  Silver.  —  Obtained  by  precipitating  nitrate  of  silver 
with  pyromellitate  of  ammonia  or  soda.  —  Crystalline. 
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Erdmann  (mctn.) 

5  C  ....    30    ....    17-7  10  C 60    17-6    17-8 

H 1      0-3    0-3 

3  0....    24     ....     141  6  0 48     14-1     

AgO...  116    ....    68-2  2  Ago 232    680  679 


C»AgO*  170    ...  100-0  C»»HAg«0»      341  100-0 

Pyromellitic  acid  dissolves  readily  in  Alcohol.  (Erdmann.)  V. 


b,    Niirogen-nudeus.    (?NHO*. 

Paramide.   c»nho*=C«nho»,0«. 

WoHLBB.  (1841).     Pogg.  52,  605;  also  Ann.  Pharm.  37,  268. 
R,  ScHWARZ.     Ann.  Pkarm.  66,  52. 

Paramid,  DimelUmide. 

Formation.    By  the  action  of  heat  on  mellitate  of  ammonia  (p.  d). 

Preparation,  Neutral  mellitate  of  ammonia  in  the  state  of  fine 
po'wder  is  heated  to  150^—160°  for  some  hours,  with  hrisk  agitation,  in  a 
porcelain  basin  placed  in  an  oil-bath,  till  it  no  longer  gives  off  the  odour 
of  ammonia;  the  pale  yellow  powder  stirred  up  with  cold  water,  washed 
therewith  on  the  filter  till  the  water  no  longer  acquires  any  acid  reaction, 
and  consequently  no  longer  extracts  euchroate  of  ammonia;  and  the  un- 
dissolved matter  dried.  (Wohler.)  —  The  quantity  of  paramide  obtained 
is  greater,  the  more  strongly  the  mellitate  of  ammonia  has  been  heated, 
ana  it  is  diminished  by  washing  with  water  at  50^,  instead  of  cold  water. 
(Schwarz.)  —  If,  however,  the  heat  be  too  strong,  the  paramide  becomes 
contaminated  with  the  yellow  bitter  substance,  which  likewise  sublimes 
in  the  decomposition  of  paramide  by  heat,  and  is  diflicult  to  separate. 
(Wohler.) 

Properties.  White,  rather  closely  aggregated,  inodorous,  tasteless 
mass,  which  turns  yellowish  in  the  air  by  absorption  of  ammonia,  and 
when  triturated  with  water,  acquires  the  odour  and  consistence  of  damp 
clay.  (Wohler.) 

M'bbler.  Schwarx. 

8C    48    ....     60-53    51-17     5001 

N    14     ....     14'74     13*47 

H   1     ....       106     1-65     1-52 

4  O    32       ..     3.V67     3500 

C?NHO*  95     ....  100-00  10000 

[Paramide  is  not  an  amidogen -compound,  bat  contains  nitrogen  as  such ;  for  its 
formation  is  attended  with  the  evolution  not  of  two,  but  of  four  atoms  of  water  to  1  At. 
ammonia.] 

Deeompontions.  I.  Paramide  remains  unaltered  at  200^  but  at  a 
higher  temperature  becomes  carbonized,  and  gives  off  ammonia,  with 
sublimation  of  a  bluish-green  semifused  substance,  and  sulphur-yellow^ 
very  bitter  needles.  (Wohler.)  —  Dissolved  in  dilute  potash  it  decomposes, 
gradually  at  ordinary  temperatures,  instantly  when  heated,  with  evolution 
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of  ammonia,  and  then  no  longer  yields  a  precipitate  with  bydroohloric 
acid,  the  paramide  being  in  fact  converted  into  euchroio  acid,  which 
may  be  recognized  by  the  blue  deposit  which  it  forms  on  zinc,  and 
afterwards  into  mellitic  acid.  The  solution  of  paramide  in  aqueous 
ammonia  behaves  in  a  similar  manner,  excepting  that  part  of  the  euchro- 
ate  of  ammonia  formed  from  it  remains  unaltered.  (Wohler.)  —  Con- 
version of  paramide  into  euchroic  acid  : 

3C8NHO*  +  4H0  «  C«N«H^OW  +  NH«. 

Transformation  of  euchroic  into  mellitic  acid  : 

C2*N«H^0i«  +  8HO  =  3C?H=0«  +  2NH3. 

3.  Paramide  boiled  for  several  days  with  a  large  quantity  of  water, 
dissolves  completely,  forming  acid  mellitate  of  ammonia  and  a  small 
quantity  of  euchroate;  heated  with  water  in  a  sealed  glass  tube,  it  is 
completely  converted  into  acid  euchroate  of  ammonia  (Wohler): 

C^NHCH  +  4H0  =  NH3,C«H*08. 

4.  Paramide  boiled  with  aqueous  acetate  of  lead  is  also  completely 
converted  into  mellitate  of  lead  and  acetate  of  ammonia.  (Wohler, 
Ann.  Pharm,  66,  53.)  Nitric  acid  and  aqua-regia  neither  decompose 
nor  dissolve  paramide.  (Wohler.) 

Conibinations.  Paramide  is  not  soluble  in  water  or  in  alcohol. 
(Wohler.) 

It  dissolves  in  hot  oil  of  vitriol^  whence  it  is  precipitated  in  its 
original  state  by  water. 

In  aqueous  potcuh  or  ammonia,  it  swells  up  into  a  yellow  flocculent 
mass;  dissolves  on  addition  of  water;  and,  by  gradual  addition  of  hydro- 
chloric acid  before  decomposition  (supra)  has  commenced,  may  be  pre 
cipitated  unaltered  in  the  form  of  a  white  powder,  with  milky  turbidity. 
(Wohler.) 

Silver-compound.  When  paramide  in  excess  is  shaken  up  with 
very  dilute  ammonia,  and  the  liquid  quickly  filtered  and  mixed  with 
nitrate  of  silver,  a  voluminous,  gummy  precipitate  is  obtained,  drying 
after  washing,  into  yellow  lumps,  which  assume  a  pure  yellow  colour 
at  ]  50,  become  brown  and  give  off  ammonia  at  200^,  blacken  and  evolve 
hydrocyanic  acid  at  a  higher  temperature,  and  finally  leave  a  residue  of 
metallic  silver. — The  compound  heated  to  200**  appears  to  be  C'NAgO*; 
after  heating  to  150^  NH',C*NAgO*.  (Laurent,  N.  Ann.  Ghim.  Phys. 
23,  121.) 

Caladation,  according  to  Laurent.  At^OO" 

8C 48  ....  23-76 

N 14  ....  6-93 

Ag   108  ...  53-47     52-74 

4  0 32  ....  15-84 

C'NAgO^    202     ....  100-00 

CalaUaiion,  according  to  Laurent,  ^^  ^^qo^ 

8C 48  ....     21-92     22-74 

2N 28  ....  12'79 

3H 3  .       1-37     0-82 

Ag   108  ...     49-31     51-22 

4  0 32  ....  14-61 


NH",C9NAgO<  219     ....   100-00 

Vol.  X. 
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[A  doser  agreement  between  calcnUHon  and  analfeis  might  be  obtained  by  rapposing 
that  the  yellow  compound  has  already  lost  some  of  iu  ammonia  at  150®,  and  that  the 
brown  compound  still  retains  a  portion  of  ammonia  at  200°,  whence  also  it  gives  off 
hydrocyanic  acid  at  a  higher  temperature.] 


Euchroic  Acid,    c^*N»H*0"=C"AdK)^0«. 

WoHLEB  (1841).     Pogg,  52,  610;  also  Ann.  Pkarm.  37,  273. 
R.  ScHWABZ.     Ann.  Pharm.  66,  49. 

From  fvxpooc,   having  a  beautiful  colour.  —  Euchrwudure,  Acide  euehraique, 
Aeide  mellamigue  (Laurent). — Formation  (p.  16,  17). 

Preparation.  The*  same  process  as  for  obtaining  paramide  (p.  16.) 
On  evaporating  the  aqueous  filtrate  obtained  in  washing  out  the  paramide, 
euchroate  of  ammonia  separates  in  white  crusts.  The  solution  of  this 
salt  in  the  smallest  possible  quantity  of  boiling  water,  (supersaturated 
while  Lot  with  hydrochloric  or  nitric  acid,  deposits  nearly  all  the 
euchroic  acid,  as  it  cools,  in  the  form  of  a  white  crystalline  powder, 
which  may  be  purified  by  recrystallization  from  hot  water.  (Wohler.)  — 
If  the  mellitate  of  ammonia  has  not  been  he:itcd  strongly  enout^h,  acid 
mellitate  of  ammonia  remains  mixed  with  the  euchroate.     (Wohler.) 

To  obtain  the  greatest  possible  quantity  of  euchroate  of  ammonia 
(and  therefore  proportionally  less  paramide)  from  the  pale  yellow 
residue  produced  by  roasting  mellitate  of  ammonia,  the  residue  should 
be  digested  with  a  small  quantity  of  water  at  40°  — 50^;  the  liquid 
filtered;  the  undissolved  portion,  after  removal  from  tbe  filter,  again 
treated  with  a  small  quantity  of  water  at  40°  to  50°;  tbe  solution  again 
filtered,  &c.  &o.  as  long  as  the  filtrate  contains  euchroate  of  ammonia. 
The  filtrates  must  then  be  added  by  drops  to  tolerably  strong  hydro- 
ohlorio  acid,  which  will  separate  the  euchroic  acid  in  crystalline  scales; 
these  scales  washed  several  times  on  the  filter  with  cold  water,  then 
pressed,  and  recrystallized  several  times  from  hot  dilute  nitric  or  hydro- 
chloric acid,  whereby  the  ammonia,  which  adheres  with  considerable 
obstinacy,  will  be  completely  removed.  The  mother-liquor  of  the  crystals 
fitill  contains,  besides  sal-ammoniac,  a  small  quantity  of  euchroic  acid, 
which  may  be  reconverted  into  melHtic  acid  oy  evaporation  to  dryness 
and  boiling  with  aqueous  ammonia,  and  recovered  by  precipitation  with 
a  baryta-salt,  or,  after  driving  ofif  the  excess  of  ammonia,  with  a  copper- 
salt.     (Schwarz.) 

Properties.  The  dry  acid  is  colourless  and  opaque;  its  aqueous 
solution  reddens  litmus  strongly  and  tastes  like  cream  of  tartar. 
(Wohler.) 

WcJhler.  Schwarz. 

47-37     48-66  47-44 

9-21     10-98  9-18 

1-31     1-66  1*46 

42-11     38  70  41-92 

C»*N«H^OW 304     ..100-00     100  00     lOO'OO 

WShler  himself  states  that  the  nitrogen -determination  is  not  to  be  depended  on^ 
[The  acid  may  be  regarded  either  as  a  mellitic  acid  conjugated  with  paramide : 

C8H*08  +  2C8NHO<  »  CS4M2H40W 
or  as  a  bibasic  acid,  C^KA^O^^Q^,  whose  nucleus,  like  that  of  mellitic  acid,  contains  twic< 


24  C    ... 

Dned  at  20C». 
144 

2N   ... 

28 

4  H   .. 

4 

16  O    .. 

128 
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ai  rauiy  atomt  of  (Mirbon  u  other  atoms.  —  The  formula  C^NH'O*,  proposed  for  this  acid 
by  Laurent  (M  Ann,  Chim,  PhffM.  23,  121),  does  not  agree  either  with  the  analysis  of 
the  acid  or  with  that  of  its  salts.  Gerhardt  however  suggests  {Compi.  rend,  1849, 
209)  that  the  acid  may  hare  been  partially  decompoaed  by  drying  at  200°  before  it  was 
analysed.] 

Decomp<mti(ms,  The  ucid  remains  unaltered  at  280^,  bnt  at  a  higher 
teinperatare  melts,  boils,  and  decomposes,  yielding  hydrocyanate  of 
ammonia,  and  a  dark  green,  bitter  sublimate.  (Wohler.)  —  2.  Zinc, 
protoxide  of  iron,  or  the  electric  current,  throws  down  from  an  aqueous 
solution  of  eiichronic  acid,  a  dark  blue  substance,  called  Etichrone,  of 
unknown  composition,  insoluble  in  water,  but  dissolving  with  purple 
colour  in  alkalis,  and  quickly  oxidizing  a^ain  in  the  air  to  euchroic 
acid.  (Wohler.)  —  The  deep  blue,  closely  adhering  deposit  with  which 
zinc  becomes  covered  in  the  aqueous  acia,  detaches  itself  on  immersion 
for  a  short  time  in  very  dilute  hydrochloric  acid,  and  may  then  be 
collected  on  a  filter,  washed,  and  dried.  The  black  mass  thus  obtained, 
which  is  free  from  zinc,  is  instantly  oxidized,  by  the  slightest  heating,  and 
converted  into  euchroic  acid;  it  dissol\es  in  aqueous  ammonia  or  potash, 
with  a  more  splendid  colour  than  that  of  permanganate  of  potash;  but  the 
solution  becomes  decolorized  from  above  downwards,  on  exposure  to  the 
air,  and  very  quickly  if  agitated.  In  the  boiling  acid,  zinc  acquires  a 
similar  coating,  but  a  trace  of  gas  is  evolved  at  the  same  time,  and  the 
liquid  deposits  a  white  powder,  probably  mellitate  of  zinc.  —  A  mixture 
of  aqueous  euchroic  acid  and  protochloride  of  iron  forms  with  alkalis 
a  thick,  deep  violet-coloured  precipitate,  which  immediately  becomes 
rust-brown  on  exposure  to  the  air,  and  dissolves  without  colour  in  hydro- 
chloric acid,  because  the  resulting  sesquioxide  of  iron  is  reduced  to  the 
state  of  protoxide  by  the  euchrone,  which  is  thereby  recr>n verted  into 
enchronic  acid.  These  phenomena  are  not  produced  by  protochloride  of 
tin  or  protochloride  of  manganese.  —  Platinum  in  galvanic  comlnnation 
with  sine  does  not  act  upon  the  aqueous  acid,  but  decomposes  its 
ammonia-salt.  (Wohler.)  —  The  aqueous  acid  is  likewise  decomposed 
by  the  galvanic  current,  and  covers  the  negative  platinum  with  a 
deep  blue  deposit,  which  however  soon  ceases  to  increase.  —  Euchrone 
is  not  produced  by  the  action  of  sulphuretted  hydrogen,  sulphurous 
acid,  hyposulphites,  or  arsenites  (Schwarz).  —  3.  Euchroic  acid  mixed 
with  a  quantity  of  water  not  sufficient  to  dissolve  it  in  its  unaltered 
state,  and  heated  to  200^  in  a  sealed  glass  tube,  dissolves  completely 
in  the  form  of  acid  mellitate  of  ammonia.     (Wohler.) 

C^^N^^O^*  +  8H0  •  2NH»  +  SC^HiQs. 

£nehroic  acid  dissolved  in  water  does  not  decompose  when  boiled  in 
contact  with  the  air.  Hydrochloric  acid  and  nitric  acid  exert  no  de- 
composing action  upon  it.     (Wohler.) 

Comhinations.  With  Water.  — «.  Hydrated  Euchroic  acid.  —  The 
crystals  obtained  by  cooling  the  hot  aqueous  solution,  are  colourless, 
transparent)  very  shoit  prisms,  mattled  in  a  peculiar  manner  (Wbhler); 
crystalline  scales.  (Schwarz)  When  heated,  they  become  opaque  from 
loss  of  water,  which,  after  they  have  been  heated  to  200°,  amounts  to 
10-54  p.c.  (4  At.)  (Wohler.)  —  6.  The  acid  dissolyes  very  sparingly  in 
cold  water,  better  in  hot.    (Wohler.) 

0  2 


20  MELLITENE  :   NITROGBN-NUCLEUS  C^NHO^. 

Euchroaie  cf  Ammonia. -^  a.  Neutral  —  Obtained  by  evaporatiDg 
the  wash-water  of  paramide  (▼W.  Preparation  of  euehroie  acid),  in  white, 
scarcely'  crystalline  crusts,  which  are  decomposed  by  hydrochloric  or 
nitric,  bat  not  by  acetic  acid.     (W&hler.) 

Dried  at  20C».  WoWcr. 

24  C 144  ....  42-60     4298 

4N 56  ....  16-57 

10  H 10  ..       2-96     2-92 

16  O 128  ■  .  37*87 _^ 

2  NH5,CWN2H*0"  338     ....  10000 

h.  Acid,  —  Sometimes  precipitated  from  the  aqueous  solution  of  the 
salt  a,  instead  of  the  pure  acid,  and  separates  from  solution  in  hot  water, 
in  yellowish  crystals  larger  than  those  of  the  pure  acid.     (Wohler.) 

Schwarz's  Paramidic  Aeid^  respecting  whose  relation  to  salifiable  bases  aothUng  is 
yet  known,  stands  in  close  relation  to  this  salt.  For  if  paramide  be  dissoWed  in 
ammonia,  and  the  solution  immediately  filtered  into  hydrochloric  acid,  paramidic  acid 
is  precipitated  as  a  white  powder,  which  under  the  microscope,  appears  to  consist  of  fine 
needles.  This  acid  gives  with  zinc  the  blue  reaction  of  euehroie  acid  ;  its  solution  in 
ammonia,  from  which  it  may  at  first  be  precipitated  unchanged  by  hydrochloric  acid, 
is  converted,  in  24  hours  at  ordinary  temperatures,  but  immediately  on  boiling,  into 
aqueous  mellitate  of  ammonia.  It  dissolves  to  a  certain  extent  in  hot  water,  and  sepa* 
rates  from  the  solution  in  the  form  of  powder.  The  add  dried  without  heat  in  vacuo 
loses  3*01  p.c.  water  at  170^  (Schwarz.) 

Paramidic  Arid  dried  at  170^. 

24  C 144     ....  47-53  ....  47*25 

3N 42     ....  13-86  ....  13-78 

5  H 5     ....  1-65  ....  210 

14  0 112     .  .  36-96  ....  36-87 

C"N*H»0"  303    ....  100-00     ...  100-00 

[Therefore,  acid  euchroate  of  ammonia  ftttntcf  2  At.  water.  NH^C^N*H<0>*— 
2H0«C»«N'H*0"]. 

Euchroate  of  Bar^.  —  Precipitated  in  the  form  of  a  pale  yellow 

powder,  when  baryta-water  is  dropt  into  an  excess  of  warm  aqueous 

euehroie  acid.  (Schwarz.)  [Schwarz  assigns  to  this  salt  the  formula  B«0,HO  4- 
C»NO«  (^C^NSBa^^QU)  with  which  however  his  (probably  misprinted)  analysu, 
assigning  to  the  salt  25-8  p.  c.  C,  51'4BaO  and  0'5H,  does  not  at  all  agree.] 

Euchroate  of  Lead, — The  boiling  aqueous  solution  of  euehroie  acid, 
mixed  with  a  dilute  solution  of  neutral  acetate  of  lead,  yields  on  cooling 
a  yellow  powder,  which  appears  crystalline  under  the  microscope.  (The 
filtrate  separated  from  this  precipitate,  deposits  mellitate  of  lead  as  a 
white  powder  when  boiled.)  The  air-dried  salt  gives  off  11*36  p.  c. 
(6  At.)  water  at  160^,  but  nothing  more  at  a  stronger  heat,  till  it  beginf 
to  decompose.  (Wohler.) 

DHed  at  100°.  WShler. 

2  PbO  224     ....  42-43     42-41 

24  C    144     ....  27-27 

2N  28     ....       5-30 

4  H   4     ....       0-76 

16  O    128     ....  24-24 

C»N«H«Pb«OW  +  2HO...     528     ....  100-00 

The  salt  dried  at  100*  is  C^N^H^Pb'Oi*  (Schwarz). 
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£uchroale  of  Silver.  —  Obtained  as  a  pale  sulphnr-jellow  heavy 
powder,  by  precipitatin<]^  a  dilute  solution  of  nitrate  of  silver  with  a  hot 
aqueous  solution  of  euchroic  acid.  This  precipitate  redissolves  on  agi- 
tation, so  long  as  only  a  comparatively  small  quantity  of  euchroic  acid 
has  been  added,  but  falls  down  again  as  the  liquid  cools.  When  boiling 
aqueous  euchroic  acid  is  precipitated  by  an  insufficient  quantity  of 
nitrate  of  silver,  the  filtrate  still  contains  some  of  the  salt  m  solution, 
which  may  be  precipitated  without  alteration  by  the  addition  of  a  small 
quantity  of  ammonia  (vid.  inf.),  Euchroate  of  silver  dried  at  150** 
gives  off  2-11  p.  c.  (2  At.)  water  at  200^  and  when  more  strongly  heated, 
decomposes  quietly,  giving  off  a  gas,  which  burns  with  a  bluish  flame, 
and  has  at  first  an  aromatic  odour,  like  that  of  burning  mellitic  acid,  but 
afterwards  smells  like  cyanic  acid;  the  residue  consists  of  metallic  silver 
mixed  with  charcoal.  The  salt  is  insoluble  in  aqueous  ammonia,  but  is 
divided  thereby  into  a  white  gummy  mass,  the  greater  part  of  which 
passes  through  the  paper  when  filtered.  (Wohler.) 

Dried  at  200^  Wdhler. 

24  C 144     ....  19-67 

2N 28     ....       3-83 

4Ag 432     ....  5901     58-53 

16  0 128      ...  17'49 

C»*N'Ag*0»« 732     ....  100-00 

Dried  at  150^  W5hlcr. 

24  C 144     ....  19-20  2023 

2N 28     ....  3-73 

2H 2     ....  0-27  0-19 

4   Ag 432     ....  57-60  56*77 

18  0 144     ..  19-20 

C8N2H<0«  +  2HO  750     ....  100-00 


CAUTCHENE  SERIES. 

A.    Primary  Nucleus.    C^H*. 

Cautchene.    C^H«  ? 


BouCHABDAT  (1837).  J.  Fhorm.  23,  457;  also  Jnn.  Pharm,  27,  30;  also 
J.  pr,  Ckem,  13,  114. 

Formation  and  Preparation,  —  When  caoutchouc  is  subjected  to  dry 
distillation,  and  the  receiyer  connected  with  two  Woulfe's  bottles 
cooled  with  freezing  mixtures,  cautchene  condenses  in  these  bottles 
together  with  butylene  (C®H*).  Either  the  butylene  is  allowed  to  evapo- 
rate rapidly  from  this  mixture,  so  that  the  cold  thereby  produced  may 
cause  the  romainine  cautchene  to  solidify  in  a  crystalline  mass,  which 
must  then  be  quickly  pressed  between  bibulous  paper;  or  the  mixture  is 
distilled,  first  at  -f  10^,  till  the  greater  part  of  the  butylene  has  passed 
over,  then  at  +  IS"";  the  second  distillate  cooled  to  —  18"^;  and  the 
crystals  &eed  from  adhering  butylene  by  pressure  between  paper. 


22  CAUTCHENE:  OXYGBN-NUCLEUS  C«H*0«. 

Properties,  At~18^,  white,  opaque,  crystalline  mass,  eompoaed  of 
needles;   melts  at  -  10^  to  a  transparent  oil  of  sp.  gr.  0'65  at  —  2"; 

boils  at  14-5^ 

fionchardat* 

8C 48     ....     88-89     85*75 

6  H  6     .  .     11  11  1418 

C»ii«   54     ....  10000     99-93 

[The  calculation  certainly  differs  considerably  from  Bonchardat's  analysis ;  but  bo 
biin.!elf  states  that  the  analysis  was  very  difficalt  in  consequence  of  the  Tolatility  of  the 
body ;  moreover  there  are  palpable  errors  in  his  numerical  data.  The  boiling  point  for 
C'*H^  calculated  according  to  Uerhardt's  law  (vii.  57)  is  +25**.] 

Cautchene,  mixed  with  oil  of  vitriol,  evolves  heat,  and  forms  a  blad^ 
mixture,  from  which  water  throws  down  a  brown  resinous  matter. 

It  is  insoluble  In  water  and  alkalis^  but  dissolves  very  readily  in 
A  Icohol  and  Ether,  (Bonchardat.) 


B.    Secondary  Nuclei. 
a,    Oxygen-nudii, 
a.     Oxygen-nucleus,     C®H*0'. 

Fumaric  Acid.    c*H*o«=C«H*0»,0«. 

Lassaionb.     Ann,  Chim.  Phys,  11,  93;  also  .^.  Tr,  4,  2,  231. 

Ppafp.     Schw.  47,  476. 

WiNCKLER.  Repert,     39,  48  and  368;  48,  39  and  363. 

Pelouze.     Ann,   Chim,   Fhys,  5%  72;    also  Pogg,  36,  53;  also  Ann, 

Pharm,  11,  263. 
Ltebig.     Ann.  Pharm,  11,  276. 
DEMAR9AY.     Ann,  Chim,  Phys,  56,  429;    also  Ann,  Pharm,  12,    16; 

also  Pogg.  36,  55, 
SciioDLER.     Ann,  Pharm,  17,  148. 
RiKCKHER.     Ann.  Phai^m.  49,  31. 
Delffs.     Pogg,  80,.  435;  2L\>nit,  Jahresher,  1850,  371. 

Licfienic  Acid,  Fumarsdure,  Fiechtensdure,  ParamcUeinsdure,  Olauciumedure, 
Acide  fumarique,  Ac.  paramaleique, 

Lassaigne,  in  1819,  showed  that  in  the  dry  distillation  of  malic  acid 
there  is  produced,  besides  maleic  acid  (VIII.  150).  another  acid,  which 
was  further  investi^ted  by  Pelouze  in  1834,  under  the  name  of  para- 
maleic  acid.  Pfaif,  in  1826,  found  lichenic  acid  in  Iceland  moss;  and 
fumaric  acid  was  obtained  by  Winckler  in  1833,  from  fumitory.  De- 
mar9ajr,  in  1834,  showed  that  fumaric  acid,  and  Schodler,  in  1836,  that 
lichenic  acid  is  identical  with  paramaleic  acid. 

Sources,  In  Fumaria  of,,  Lichen  islandicus,  Glaucium  luUum,  and 
Corydalis  bullosa. 

Formation.  By  the  dry  distillation  of  malic  acid,  and  by  heatiiiff 
certain  malates.  ^ 
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J^reparaiion,  1.  From  Fumitory.  The  aqneons  deooction  of  tbe 
fresh  flowering  herb,  together  with  the  roots,  after  straining,  subsidence, 
and  decantation,  is  evaporated,  first  over  the  open  fire  and  then  in  the 
water-bath,  to  a  thin  syrup;  and  this  syrup,  while  still  hot,  mixed  with 
a  small  quantity  of  hydrochloric  acid,  and  left  for  abont  a  fortnight  in  a 
cool  place,  till  the  fumaric  acid  has  separated  in  hard  brown  crvBtals. 
The  mother-liquor  is  then  diluted  with  water  and  poured  off j  the 
crystals  washed  with  cold  water,  suspended  in  water,  and  slightly  super- 
saturated with  carbonate  of  potash;  the  filtrate  slightly  supersaturated 
with  sulphuric  acid,  heated  in  the  water-bath,  and  nltered  from  the 
resulting  dark  brown  resinous  precipitate;  the  still  brownish  crystals  of 
fumaric  acid  which  form  on  cooling  dissolved  in  hot  water ;  and  the  solu- 
tion digested  with  animal  charcoal  and  filtered:  it  then,  on  cooling,  yields 
snow-white  crystals,  amounting  to  0*156  p.  c.  of  the  fresh  herb. 
(Winckler.)  —  Two  modes  of  preparation,  in  which  the  fumarate  of  lime 
contained  in  the  expressed  juice,  is  decomposed  with  oxalic  acid,  are  also 
given  by  Winckler.  {Repert,  39,  368.)  —  This  salt  separates  sponta- 
neously from  the  Extractum  Fumarlce,  after  two  years*  standing,  in 
crystalline  grains,  which  may  be  obtained  by  diluting;  the  extract  with 
an  equal  quantity  of  cold  water,  then  decanting  and  washing  with  cold 
water;  when  decomposed  with  aqueous  oxalic  acid,  they  yield  a  brownish 
acid,  which  may  be  freed  from  an  admixed  red-brown  substance,  by 
mixing  it  with  quartz-sand  and  subliming,  or  by  solution  in  ether  and 
filtration.  (Winckler,  MepetL  39,  48.)  — Trommsdorff  {N.  Tr,  25,  2, 
152,)  precipitates  the  recently  expressed  juice  of  fumitory  —  after  sepa- 
ration of  the  scum  which  £>rms  on  boiling  —  with  acetate  of  lead; 
decomposes  the  washed  precipitate  with  sulphuretted  hydrogen,  and 
obtains,  by  evaporating  and  cooling  the  filtrate,  brownish  crystals  which 
may  be  purified  with  animal  charcoal.  —  A  similar  process  is  followed  by 
Demar9ay.  IT  Delfis  washes  the  yellowish  green  precipitate  thrown  down 
by  acetate  of  lead  (after  it  has  somewhat  diminished  in  volume  by  stand- 
ing); dries  it  in  the  air  on  bibulous  paper;  rubs  it  to  powder;  stirs  it  up 
with  nitric  acid  gradually  added  (whereupon  the  mass  swells  up,  but  gives 
off  only  a  small  quantity  of  nitrous  vapours);  agitates  the  resulting  mix- 
ture of  nitrate  of  lead  and  free  fumaric  acid,  after  24  hours,  with  a  little 
water;  filters;  washes  the  residue  with  water;  and  extracts  the  fumaric 
acid  with  boiling  alcohol  of  ordinary  strength.  The  alcoholic  solution  is 
then  evaporated;  the  residue  dissolved  in  ammonia;  the  excess  of  ammo- 
nia expelled  from  the  solution  by  heating;  and  a  certain  quantity  of  lead 
which  remains  in  it,  removed  by  sulphuretted  hydrogen  (the  greater  part 
of  the  colouring  matter  also  separates  with  the  sulphide  of  lead);  the 
bifumarate  of  ammonia  brought  to  the  crystallizing  point;  the  crystals,  if 
much  coloured,  purified  by  pressure  ancf  recrystallizatlon;  the  salt  then 
dissolved  in  hot  water;  and  the  solution  treated  with  nitric  acid  (which, 
if  added  in  slight  excess,  generally  effects  the  complete  destruction  of 
the  colouring  matter),  to  separate  the  fumaric  acid,  which  then,  after  the 
liquid  has  cooled,  crystallizes  out  completely,  but  only  after  a  consi- 
derable time.  By  this  process,  Delffs  obtained  more  than  5  drame  of 
pure  fumaric  acid  from  20  pounds  of  the  herb.  %. 

From  Iceland  Moss,  — 64  pts.  of  the  lichen  are  macerated  for  some 
time  in  water  containing  carbonate  of  potash  ;  the  filtrate  precipitated 
with  acetate  of  lead;  the  washed  brownish  precipitate  decomposed  withi 
sulohuretted  hydrogen;  the  filtrate  evaporated;  and  the  crystals  of  the 
acia,  which  etill  contain  lime,  purified.  (Pfaff.)  —  The   chopped  lichen 
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is  macerated  for  six  days  with  water  and  milk  of  lime,  the  mixture 
being  frequently  stirred;  the  expressed  turbid  liquid  evaporated  to  half 
its  bulk;  acidulated  with  acetic  acid;  then  heated;  mixed  with  basic 
acetate  of  lead,  as  long  as  reddish  flocks  containing  brown  colouring 
matter  continue  to  separate;  and  filtered  hot.  The  filtrate,  on  cooling, 
deposits  white  or  brown-yellow  needles  of  the  lead-salt,  which  may  be 
decomjiosed  with  sulphuretted  hydrogen  or  sulphuric  acid,  and,  on 
further  evaporation,  an  additional  quantity  of  the  impure  lead-salt. 
The  impure  acid  is  purified  by  boiling  with  dilute  nitric  acid,  and 
cooling  to  the  crystallizing  point.  (Schodler.)^ 

3.  Fr(mi  Glaudum  luteum.  —  The  expressed  juice  is  boiled  and  pre-: 
cipitated  by  ammonia;  the  filtrate  evaporated;  mixed  while  still  hot 
with  a  smaU'quantity  of  nitric  acid;  then  with  nitrate  of  lead;  and  left 
to  cool  till  the  lead-salt  separates,  mostly  in  the  crystalline  form. 
(Probst,  Ann.  Fharm,  31,  248.) 

4.  From  Malic  or  from  Mdleic  acid,  —  Malic  acid  is  heated  for  some 
time  to  a  temperature  a  little  above  130°,  whereupon  water  passes  over, 
togther  with  maleic  acid,  and  fumaric  acid  remains  behind  in  the  solid 
state;  or,  crystallized  maleic  acid  is  boiled  in  a  long  glass  tube,  so  that 
the  evolved  water  may  continually  flow  back  again,  till  the  maleic  is 
converted  into  fumaric  acid.  (P^louze.) 

Properties.  The  acid  obtained  from  malic  acid  crystallizes  from  the 
aqueous  solution,  in  broad,  striated,  colorless  prisms,  sometimes  rhombic, 
sometimes  hexagonal  (Pelouze);  —  that  obtained  from  fumitory,  in  scales 
united  in  stellate  groups  (Wiuckler);  that  from  Iceland  moss,  in  needles 
(Pfafl*);  in  crystals  aggregated  in  cauliflower-like  tufts  (Schodler).  — The 
acid  sublimes  iu  long  white  needles.  (Lassaigne,  Winckler.) —  Requires 
a  high  temperature  to  melt  it;  volatilizes  somewhat  above  200"^,  even 
before  melting  (giving  off  vapours  which  attack  the  eyes  strongly  — 
Winckler);  and  sublimes  for  the  most  part  unaltered,  but  partly  resolved 
into  water  and  fumaric  anhydride.  —  It  is  inodorous,  tastes  very  acid, 
and  reddens  litmus  strongly.  (Winckler,  Pelouze,  and  others.) 

CrvsiaUized                        Peloiwe.  Liebig.  Demarciy-    Schodler. 

^              '                   a.                 h.  c.  a,  e. 

8  C  ....     48  ...     41-38  ...     41-92     ....     42-64  ...     41-63  ....     41-03     ...     41*85 

4  H  ...       4  ....       3-45  ...       3-62     ...       3-76  .          3*53  ...       3*56     ....       3-44 

8  0  ....     64    ...     55-17  ....     54-46     ...     53*60  .  .     54-84  ....     55*41     ...     54*71 

C8H^0«  116  ...  100*00     ...  10000     ...  100-00     ...  100*00     ....  100*00     ....  100-00 

a  and  c  are  paramaleic  add  crjstallixed  from  water ;  b,  obtained  by  sublimation ; 
du  famaric,  and  e,  lichenic  acid. 

Pelouze,  Reickher,  and  others,  regard  the  add  as  monobasic  «OH^0^,  like  maleic 
add;  and  thereforei  in  the  b7potheti<^  anhydrous  state,  as  C^HO^^Fu. 

Decompositions.  1 .  When  fumaric  acid  is  heated,  a  small  portion  of 
it  is  resolved  into  fumaric  anhydride  (C®H*0*),  which  volatilizes,  and 
water.  (Pelouze.)  —  2.  It  may  be  set  on  fire  by  .a  flaming  body,  and 
then  burns  with  a  pale  blue  flame.  (Winckler.)  —  3.  When  triturated 
and  heated  with  peroxide  of  lead,  it  first  gives  off  water  and  then 
takes  fire,  without  emitting  any  odour  of  formic  acid.  (Rieckher.)  — 
4.  The  colourless  solution  of  the  acid  in  oil  of  vitriol,  turns  brown  when 
heated  (Winckler),   and  gives  off  sulphurous  acid.  (Rieckher.)  —  The 
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aqueous  solution  of  the  acid  is  not  altered  by  eight  days  boiling,  or  when 
heated  in  a  sealed  glass  tube  to  250*^,  not  being  in  fact  converted  into 
malic  acid.  (R.  Hagen,  Ann.  Fkarm.  38,  276.)  —  The  acid  is  not  decom- 
posed by  boiling  with  nitric  acid  of  sp.  gr.  1*4,  but  remains  unaltered 
when  evaporated  (Winckler),  and  separates  out  on  cooling,  with  pecu- 
liar whiteness  and  brilliancy.  (Demar9ay,  Schodler.)  —  It  is  not  decom- 
posed by  boiling  with  water  and  peroxide  of  lead,  or  bichromate  of  pot- 
ash, and  does  not  precipitate  platinum-black  from  bichloride  of  platinum. 
(Rieckher.) 

OomhineUions,  Fumaric  acid  dissolves  in  390  pts.  of  water  at  10^. 
and  in  a  mach  smaller  quantity  of  hot  water  (Winckler)  in  210  pts. 
water  at  12'^  (Lassaigne);  in  216  pts.  at  IT""  (Probst). 

The  Fumarates  are  either  neutral  =  C"H'M*0',0*,  or  acid  = 
C^H'MO',0^  Some  are  crystalline,  others  pulverulent,  and  most  of 
them  have  a  mild  taste.  (Winckler.)  None  of  them,  excepting  the 
ammonia,  copper,  and  mercury  salts,  become  carbonized  till  they  are 
heated  above  250°.  (Winckler,  Rieckher.)  They  are  decomposed  by 
phosphoric,  sulphuric,  hvdrochloric,  and  nitric  acid;  but  fumaric  acid 
expels  acetic  acid  from  the  acetates.  Many  fumarates  dissolve  in  water, 
but  none  in  strong  alcohol.  (Winckler.) 

Acid  FumaraJte  of  Ammonia.  —  The  acid  neutralized  with  aqueous 
caustic  ammonia,  or  carbonate  of  ammonia,  gives  off  part  of  the  ammo- 
nia by  evaporation  in  the  air,  or  in  a  non-exhausted  receiver  over  lime 
and  oil  of  vitriol,  or  in  vacuo  over  hydrate  of  potash,  and  leaves  the 
acid  salt  in  oblique  rhombic  prisms,  truncated  on  the  acute  lateral  edges, 
readily  soluble  in  water  and  alcohol.  (Rieckher.)  —  Transparent,  colour- 
less, shining,  right  four-sided  prisms,  or  needles  united  in  stars;  they 
have  a  mild  taste,  redden  litmus,  do  not  sublime  without  decomposition, 
dissolve  readily  in  cold  water,  but  are  insoluble  in  alcohol.  (Winckler.) 
—  IT  Prisms  belonging  to  the  oblique  prismatic  (monoclinometic) 
system,  with  angles  of  about  70^  and  1 1 0"^,  and  terminal  faces  inclined 
to  the  acute  lateral  edges  at  angles  of  60°  and  120°;  cleavage  distinct 
parallel  to  these  terminal  faces;  in  many  crystals  the  terminal  faces  are 
replaced  by  two  faces  resting  on  the  obtuse  lateral  edges,  and  meeting  in 
the  longer  diagonal.  (Delffs.)  Pasteur  (^.  Ann.  Ckim.  Fhys.  31,  91)  also 
obtained  this  salt  in  prisms  belonging  to  the  monoclinometric  system,  and 
with  angles  of  110%  both  with  fumaric  acid  prepared  from  fumitory,  and 
with  acid  obtained  from  malic  acid.  IT. 

Air-dHed  Crystals.  Rieckher. 

NH»  17     ....     12-78     13-7 

C8H*(0) 116     ....     87-22 

C?»H»(NH<)0« 133     ....  100-00 

Rieckher  supposes  the  salt  to  contain  IHO  less. 

Fumarate  of  FotcuJ^  —  Obtained  by  neutralizing  the  acid  with  aqueous 
carbonate  of  potash  and  evaporating.  Large,  transparent,  colourless 
rhombic  tables  and  four-sided  prisms,  often  aggregated  in  stars,  perma- 
nent in  the  air,  and  having  a  mild,  scarcely  saline  taste.  (Winckler.) 
LaminsB  united  in  radiating  groups.  (Pelouze.)  The  salt  effloresces 
during  the  evaporation  of  its  solution;  but  deposits  shining  striated  prisma 
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at  the  bottom  of  the  vessel;  sometiines  the  eolation  yields  on  evaporatios, 
a  liquid  which  in  12  to  24  hours,  is  converted  into  a  crystalline  powder. 
(Rieckher.;  The  crystals  become  opaque  at  a  gentle  heat  (Winckler), 
and  give  off  1706  p. c  (4  At.)  water  ut  100"  (Rieckher);  at  a  higher 
temperature,  they  melt  imperfectly,  blacken,  swell  up  to  ten  times  their 
original  bulk,  and  leave  a  residue  of  charcoal  and  carbonate  of  potash. 
(Winckler.)  The  salt  dissolves  readily  in  water  (very  readily,  according 
to  Peloaze),  but  not  in  alcohol  (Winckler),  slightly  in  weak  aloohol. 
(Rieckher.)  From  a  concentrated  aqueous  solution,  acetic  acid  throws 
aown  the  acid  potash  salt;  alcohol,  the  neutral  salt  containing  16'61  p.  c. 
(therefore  also  4  At.)  water  of  crystallization.  (Hieckher.) 

Crystallized.  Rieckher. 

2  KG  94-4  ....  41-33  41*42 

C«H20«    98-0  ....  42-91 

4  HO  360  ...  15-76  1706 

C8a8K«0«  +  4Aq 228-4     ....  10000 

h.  Acid.  —  From  the  cold-saturated  aqueous  solution  of  the  salt  a^ 
water  saturated  with  fumaric  acid  precipitates  the  salt  b  in  needles:  ]  pt, 
of  fumaric  acid  is  saturated  warm  with  aqueous  carbonate  of  potash, 
1  pt.  of  fum.iric  added,  and  the  solution  evaporated  and  cooled.  (Rieck- 
her.) Shining,  tufted  needles  and  oblique  four-sided  pr'sms,  permanent 
in  the  air,  and  having  a  pleasant,  strongly  acid  taste.  (Winckler.)  They 
give  off  2  At.  water  at  200®  (Rieckher^  and  decompose  at  a  higher 
temperature  like  the  salt  a.  (Winckler.)  They  dissolve  much  less 
abundantly  in  cold  water  than  the  salt  a,  plentifully  in  boiling  water, 
are  nearly  insoluble  in  cold  alcohol  of  81  percent,  but  dissolve  sparingly 
therein  at  a  boiling  heatj  and  cry&tallize  on  cooling.  (Winckler.) 

Dried  at  230®.  Rieckher. 

KO    47-2     ....     30-61     ....     30-82 

C8H307 107-0     ....     69-39 

C»H3K07 .     154-2     ....  10000 

The  existence  of  a  fumaraU  qf  potash  and  ammonia  is  doubtful.     (Rieckher.) 

Neutral  Fumarate  of  Soda.  —  C®H*Na*0^  —  The  salt  precipitated 
by  alcohol  from  the  aqueous  solution  is  a  crystalline  powder  containing 
10-03  p.  0.  (2  At.)  water;  when  the  solution  is  evaporated,  the  salt  crys- 
tallizes in  needles  and  prisms  containing  2512  p.  c.  (6  At.)  water.  The 
water  escapes  for  the  most  part  at  100°,  completely  at  200^,  and  the 
residue  contains  38*77  p.  c.  so<Ia.  (Rieckher.)  Crystalline  mass  con- 
sisting of  needles,  permanent  in  the  air,  having  a  faint  silky  lustre,  and  a 
warm  saline  taste;  it  behaves  in  the  fire  like  the  potash-salt,  dissolves 
readily  in  cold  water  but  is  insoluble  in  alcohol.  (Winckler.) 

It  does  not  appear  possible  to  prepare  an  Acid  fumarate  of  wda  or  a  fumaraie  qf 
9oda  and  potash.  (Rieckher.) 

FumarcUe  of  Baryta.  —  The  free  acid  does  not  precipitate  baryta- 
water  (Lassaigne),  or  chloride  of  barium.  (Rieckher.)  Very  dilute  solu- 
tions of  fumarate  of  ammonia  and  chloride  of  barium  mixed  together, 
deposit,  after  a  while,  colourless,  nearly  transparent  rhombic  prisms 
variously  modified,  having  a  vitreous  lustre,  and  a  very  slight  taste  with 
somewhat  acid  after- taste;  they  effloresce  readily  in  the  air,  giving  off 
15  per  cent,  of  water,  and  at  i00°  the  loas  amounte  to  20*81  per  cent. 
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The  salt  takes  fire  when  held  over  a  flame,  and  leaves  carbonate  of 
baryta  mixed  with  charcoal.  It  dissolves  very  sparin^dy  in  water  and  is 
insoluble  in  alcohol.  (Winkler.)' — A  moderately  concentrated  aqneous 
mixture  of  fumarate  and  acetate  of  baryta  does  not  yield  any  deposit, 
though  left  to  itself  for  several  hours;  but  on  scratching  the  sides  of  the 
vessel  with  a  glass  rod,  a  crystalline  powder  is  immediately  deposited  on 
the  rubbe<l  parts,  and  gradually  increases.  On  mixing  the  boiling  satu- 
rated solutions,  this  powder  is  deposited  even  without  friction.  The  salt 
loses  only  0*6  p.  c  water  at  100°,  and  12  p.c.  in  all  at  200°;  it  is  there- 
fore anhydrous.  It  dissolves  very  slowly,  not  only  in  water  and  alcohol, 
but  likewise  in  aqueous  fumaric  and  oth^r  dilute  acids;  consequently  no 
acid  salt  appears  to  be  formed.  (Rieckher.) — Schodler  obtained  with 
licheoic  acidj  four-sided  prisms  containing  56*91  p.  c.  baryta. 


yx.^  Winckler.    Rieckher. 

^^^  At  lOO'.      At  200'*. 

2  BaO 153-2     ...  6059     6034     ...     60-45 

C»HK)« 980    ...  3901 


CH«Ba»0«  ....     251-2     ....  10000 
Add  famarate  of  potash  doea  not  form  a  double  salt  with  carbonate  of  baryta. 

Fumarate  of  Strontia,  —  Aqueous  fumaric  acid  does  not  precipitate 
strontia-water.  (Pelouze.)  From  acetate  of  strontia  it  throws  down, 
after  some  time  only,  if  the  solution  be  very  dilute,  a  white  crystalline 
powder  which  gives  off  19*82  p.  c.  water  at  100*",  and  20*66  p.  c.  (6  At.) 
m  all,  at  200°,  and  is  as  sparingly  soluble  in  water  as  the  baryta-salt. 
(Ri^kber.) 

Dried  at  230^  Rieckher. 

2  SrO  104     ....     51-49     51-22 

C«H20» 98     ....     48-51 

C«H«Sr20«    202     ....  lOO'OO 

Fumarate  of  Lime,  —  Occurs  in  fumitory.  —  Fumaric  acid  does  not 
precipitate  lime-water  (Lassaigne),  or  chloride  of  calcium.  (Rieckher.) 
From  a  hot -filtered  solution  of  carbonate  of  lime  in  fumaric  acid,  or  from 
a  mixture  of  fumarate  of  potash  with  acetate  of  lime,  colourless,  shining 
scales  separate  after  a  while,  which  are  tasteless,  permanent  m  the  air, 
and  scarcely  soluble  in  water  or  alcohol.  (Winckler.) -^  An  aqueous 
mixture  of  fumaric  acid  and  acetate  of  lime  deposits  highly  lustrous 
crystals,  which  are  sparingly  soluble  in  water,  insoluble  in  alooh(d,  give 
off  the  greater  part  of  their  water  at  lOO^,  and  the  whole,  amounting  to 
25  66  p.  c.  (6  At.)  at  200^  (Rieckher.) 

Dried  at  230*.  Rieckher.  Winckler. 

2  CaO  56     ....     36-36     36-22     3882 

C«H»0« 98     ....     63-64 

C«H«Ca308   ....  154     ....  10000 

Fumarate  of  Magnesia.  —  Fumaric  acid  mixed  with  aqueous  acetate 
of  magnesia  and  evaporated  to  a  syrup,  yields  no  crystals;  but  if  the 
greater  part  of  the  acetic  acid  be  expelled  by  thorousfh  drying  in  the 
water  bath,  and  the  residue  exhausted  with  alcohol,  fumarate  of  mag- 
nesia remains  undissolved  in  the  form  of  a  white  powder,  which  gives  off 
84*48  p.  e.  (8  At.)  water  at  200%  bat  only  half  that  quantity  at  100\ 
(Rieckher.) 
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Dried  at  200".  Rieckher. 

2  MgO   40     ...     29-98     29*82 

C«H«0«    98     ...     7102 

C8H»Mg208    138     ....  100-00 

Dried  at  100**.  Rieckher. 

2MgO 40     ....     22-99     2319 

CH  0^0 134     ....     77-01 

C8H»Mg208  +  4Aq 174     ....  10000 

Alumina  and  Chromic  Oxide  do  not  appear  to  combine  with  famaricadd  (Rieckher); 
the  alkaline  famarates  yield  no  precipitate  with  alum.  (H.  Rose.) 

Fumarate  of  Manganese,  —  Fiimarate  of  soda  added  to  sulphate  of 
manganese  throws  down,  after  a  while,  a  small  quantity  of  a  whit« 
powder.  (Winckler.)  The  acid  heated  with  aqueous  acetate  of  man- 
ganese, yields  a  yellowish  white  powder,  which  gives  off  24'?  p.  c.  (6  At.) 
water  at  200*^,  and  dissolves  sparingly  in  water,  not  at  all  in  alcohol,  and 
with  decomposition  in  acids.  (Rieckher.) 

Dried  at  200**.  Rieckher. 

2MnO  72     ....     4235     4109 

C8H306   98       ..     57-65 

C^H'MnW    170    ...  10000 

Antimonic  oxide  does  not  dissolve  in  a  warm  aqueous  solution  of  add  fumarate  of 
potash.     (Rieckher.) 

Fumarate  of  Zinc.  —  Obtained  by  saturating  the  boiling  aqueous 
solution  of  the  acid  with  oxide  or  carbonate  of  zinc,  and  evaporating  the 
filtrate  to  the  crystallizing  point.  Short,  thick,  oblique  four-sided  prisms, 
colourless,  with  a  vitreous  lustre;  having  an  astringent  and  afterwards 
sweetish  metallic  taste;  permanent  in  the  air,  but  efflorescing  when 
heated;  taking  fire  and  blackening  at  higher  temperatures,  and  burning 
away,  with  residue  of  zinc-oxide;  readily  soluble  in  water;  insoluble  in 
alcohol.  (Winckler.)  —  A  solution  of  acetate  of  zinc  in  warm  aqueous 
fumaric  acid,  left  to  evaporate  in  a  warm  place,  yields  Winckler  s  air- 
permanent,  four-sided  prisms,  which  give  off  13'24  p.  c.  (6  At.)  water  at 
120"",  dissolve  in  water  and  in  weak  alcohol,  and  are  precipitated  by 
ammonia;  but  if  the  solution  be  left  to  evaporate  in  a  cooler  place, 
larger  efflorescent  crystals  are  obtained,  containing  29*06  (8  At.)  water. 
(Rieckher.) 

Dried  at  120^  Rdckher. 

2ZnO     80     ....     44-94     44-47 

C8H20*   98     ....     55-06     5553 

C«H2Zn»08  178     ...  10000     100-00 

No  fumarate  of  zinc  and  potassium  appears  to  exist.  (Rieckher.) 

Fumarate  of  Lead,  —  a,  Sexhasic.  —  1.  Obtained  by  precipitating 
basic  acetate  of  lead  with  fumaric  aaid  [with  neutral  fumarate  of  potash  1J. 
—  2.  By  treating  the  salt  c  with  ammonia.  The  salt  does  not  part  com- 
pletely with  its  hygroscopic  water  till  it  is  heated  to  200°,  and  bears  a 
temperature  of  230°  without  decomposition.  (Rieckher.) 

h,  Trihadc,  —  Obtained  by  precipitating  bafiic  acetate  of  lead  with 
acid  fumarate  of  potash.     The  white,  quickly  sinking  precipitate,  gives 
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off  all  its  water  at  IdO*^,  and  bears  a  temperature  of  230^  without  decom- 
position. (Rieckher.) 

Salt  a,  dried  at  230'.  Rieckher. 

6  PbO 672     ....     87'27     86-7 

C^H'Cy    98     ....     1273 

4PbO,C»H«Pb«0»  770     ....  10000 

Salt  b,  dried  at  230^.  Rieckher. 

3  PbO 336     ....     77-42    77*2 

CSHgQg   98     ....     22-58 

PbO,C8H«Pb«08  434     ....  lOO'OO 

c.  Neutral.  —  Malate  of  lead  is  converted  at  220^  into  famarate 
(Rieckher.)  The  dilute  potash-salt  mixed  with  acetate  of  lead  acidulated 
with  acetic  acid^  throws  down  a  white  crystalline  powder,  which  dis- 
solves on  boiling,  and  crystallizes  after  a  while  on  cooling,  in  white 
shining  tufts  of  needles.  (Winckler.)  The  free  acid  behaves  in  a  similar 
manner  with  neutral  acetate  of  lead.  (Lassaigne,  Pelouze).  The  dried 
salt  does  not  decompose  at  200^.  (Rieckher.)  When  heated  over  a  flame, 
it  takes  fire  and  burns  away  with  a  glimmering  light,  leaving  a  mixture 
of  lead  and  a  small  quantity  of  protoxide.  (^Winckler.)  The  needles, 
after  drying  in  the  air,  contain  16*28  p.  c.  (6  At.)  water  (Pelouze);  9*31 
p.  c.  (4  At.)  according  to  Rieckher.  The  salt  dissolves  readily  in  nitric 
acid,  with  se]iaration  of  fumaric  acid;  it  is  nearly  insoluble  in  cold  water 
and  in  strong  acetic  acid,  but  dissolves  with  tolerable  facility  in  boiling 
water,  separating  out  again  unchanged  on  cooling.  (Winckler.)  It  is 
insolnble  in  alcohol.  (Rieckher.) 

Dried  between  140'  and  200®.  Pelouze.     Rieckher.        Winckler. 

2  PbO   224     .  .     69-57     69     ....     69*41     727 

C»HO*  98      ...     30-43 

C«H«Pb208   ....     322     ...  10000 

The  ammonia-salt  does  not  precipitate /errotit  sulphate,  (Winckler.) 

Ferric  Fumarate. — Recently  precipitated  ferric  hydrate  does  not 
dissolve  in  aqueous  fumaric  acid,  even  with  the  aid  of  heat.  (Rieckher) 
The  aqueous  acid  forms  a  brownish  yellow  precipitate  with  ferric  sul- 
phate. (Lassaigne.)  Fumarate  of  ammonia  or  soda  forms  with  sesqni- 
chloride  of  iron  a  pale  brown-red  precipitate  insoluble  in  excess  of  the 
ammoniarsalt  (whereby  it  is  distinguished  from  the  precipitate  formed  by 
succinic  acid.)  (Winckler.)  The  precipitate  is  chamois-coloured  like 
ferric  succinate.  (Pelouze.)  Mere  traces  of  ferric  oxide  remain  unpre- 
cipitated;  the  precipitate  is  cinnamon-coloured,  very  bulky,  and  difficult 
to  wash;  soluble  in  acids  but  not  in  ammonia;  and  whether  precipitated 
from  cold  or  from  hot  solutions,  contains  after  drying  at  200%  4408  p.  c. 
ferric  oxide,  whence  its  formula  is  Fe*0',  C*H*0*.  (Rieckher.) 

Fumarate  of  GobaU,  —  The  red  mixture  of  fumarate  and  acetate  of 
cobalt  does  not  yield  crystals  by  evaporation,  but  when  mixed  with 
alcohol  after  concentration,  deposits  a  rose-coloared  pulverulent  pre- 
cipitate, which,  after  washing  with  alcohol  and  drying  in  the  air,  gives  off 
15-79  p.c.  (nearly  4  At.)  water  at  100%  and  2384  p.  c.  (G  At.)  in  all  at 
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200'';  it  diasolyes  easily  in  water  or  ammonia,  sparingly  in  weak  aleolioL 
(Rieckher.) 

Dned  at  200®.  Rieckher. 

2  CoO 75     ....     43-35     43-17 

C8H»0«   98     ....     56-65 

Cm2Co208 173    ....  100-00 

Fumaraie  of  Nickel.  —  Obtained  like  the  cobalt-salt.  Pale  green 
powder,  which,  after  drying  in  the  air,  gives  off  26*49  p.  c.  (rather  more 
than  6  At.)  water,  30-61  p.  c.  (8  At.)  in  all  at  '20f.%  and  at  230^  suffers 
a  total  loss  of  36*22  p.  c.  with  colouring  and  partial  decomposition.  It 
dissolves  in  water,  weak  alcohol,  and  ammonia.  (Rieckher.) 

Dried  at  200*.  Rieckher. 

2NiO 75     ....     43-35     42-92 

C8H«0«   98      ...     56-65 

CftR^Ni^O® 173     ...  10000 

Cupric  Fumaraie,  —  Fiimarate  of  potash  added  to  cupric  sulphate 
throws  down  a  pale  blue  crystalline  powder  soluble  in  hydrochloric  or 
nitric  acid,  insoluble  in  water  and  alcohol.  (Winckler.)  Aqueous  cupric 
acetate  heated  with  fumaric  acid  till  the  latter  dissolves,  deposits  a  blue- 
green  crystalline  powder.  This  salt,  after  dr\  iug  in  the  air,  gives  off 
1767  p.  c.  (rather  more  than  4  At.)  water  at  100^,  and  23  61  (6  At.)  in 
all  at  200^;  at  '230°,  it  suffers  a  total  loss  of  48  or  49  per  cent.,  assuming 
at  the  same  time  a  brown  colour  and  being  partially  decomposed.  It 
dissolves  readily  in  nitric  acid  with  separation  of  the  acid;  slowly  in 
water  and  alcohol;  and  is  insoluble  in  boiling  fumaric  acid.  (Rieckher.) 

2>»t>rf  at  200«.  Rieckher. 

2CuO« 80     ....     44-94     4449 

C«H20«   98     ....     5506 

C»H«Cu«08 178     ....  100-00 

DHed  at  100*.  Rieckher. 

2  CuO 80     ....     40-82     40-42 

C8H«Os 116     ....     5918 

C8H»Cu«08  +  2  Aq 196     ....  100-00 

Cuprofumarate  of  Ammonia,  —  The  dark  blue  solution  of  cupric 
fumarate  in  ammonia  yields  by  evaporation,  small,  dark  blue,  shining 
octohedrons.  (Winckler.)  When  a  layer  of  alcohol  is  poured  upon  the 
above  solution,  the  salt  separates  in  delicate  blue,  silky  needles. 
(Rieckher.)  '^ 

Mercuroua  Fumarate.  —  An  aqueous  solution  of  mercurous  nitrate 
forms  with  fumaric  acid  or  alkaline  fumarates,  a  white  crystalline  pre- 
cipitate which  suffers  no  perceptible  loss  and  no  change  of  colour  at  100^ 
(Rieckher.) 

Air-dried.  Rieckher. 

2Hg20 416     ....     80-93     8113 

CSH^Qg 98     ....     19-07 

C8H*Hg*0» 514     ....  100-00 
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Mercuric  Fumarate.  —  The  ammonia-salt  ad  led  to  a  sotation  of  cor- 
rosiye  sublimate,  throws  down  a  white  powder  (Winckler);  it  does  not 
form  any  precipitate.  (H.  Rose,  Poffr/.  7,  87.)  The  potash-salt  throws 
down,  from  the  solution,  a  mixture  of  yellow  needles  and  a  white  crystal* 
line  salt.  Free  fnmario  acid  gives  no  precipitate,  either  with  corrosive 
sublimate  or  with  mercuric  nitrate;  it  does  not  dissolve  mercuric  oxide 
eyen  with  the  aid  of  heat.  (Rieckher.) 

Fumarate  of  Silver,  —  Free  fumaric  acid  added  to  nitrate  of  silver 
throws  down  a  fine  white  powder.  (Lassaigne.)  The  acid,  even  when 
dissolved  in  200,000  pts.  of  water,  still  precipitates  silver-solution;  and 
alkaline  fnmarates  precipitate  it  even  at  higher  degrees  of  dilution;  so 
completely  indeed  that  the  filtrate  shows  no  turbidity  on  the  addition  of 
hydrochloric  acid.  (Pelouze.)  The  powder,  after  being  washed  and  dried 
in  the  dark,  is  white,  tolerably  lieavy,  nearly  tasteless,  and  adheres  to  the 
fingers.  (Winckler.)  It  turns  brown  when  heated,  afterwards  decom- 
poses with  slight  «lotonation  and  sparkling,  and  leaves  a  bulky,  velvet- 
black  mass,  which  leaves  metallic  silver  when  burnt.  (Winckler.)  When 
heated,  it  deflagrates  like  gunpowder.  (Demir^iy,  Rieckher.)  It  dis- 
solves readily  in  nitric  acid,  with  liberation  of  fum.iric  acid.  (Winckler.) 
It  is  insoluble  in  water  (Winckler,  Pelouze),  and  is  not  decomposed 
by  continued  boiling  therewith.  (Rieckher.)  It  dissolves  readily  in 
ammonia,  and  when  the  ammonia  evaporates,  yields  dclicite  shining 
prisms,  which  give  off  potash  when  treated  with  ammonia.  (Winckler.) 

Dried  at  100*.  Demar9iy.  Liebig.         Scbbdler.     Winckler. 

2AgO    ....     232     ....     70-30  6910     6989     70     72-81 

8C 48     ....     14-55  14-64 

2  H    2     ....       0-60  069 

6  O    48     ....     14-55  )5-57 


CPH«Ag»05    330     ...  10000     100  00 

Fumaric  acid  dissolves  readily  In  82  per  cent.  Akohot  (Winckler);  it 
dissolves  in  21  pts.  of  cold  alcohol  of  76  per  cent.  (Probst.) 
It  dissolves  readily  in  EtJier,  (Winckler  &  others.) 


Conjugated  Compound  of  Fumaric  Acid, 

Fumaric  Ether.    C^«H"0«=:2C*H*0,  c«H«o«. 

Rob.  Haoen  (1841).     Ann  Fhann.  38,  274. 

Formation  and  Preparation.  A  solution  of  fumaric  or  of  malic  acid 
in  absolute  alcohol  is  saturated  with  hydrochloric  acid  ga.s;  the  mixture 
distilled;  and  the  fumaric  ether,  which  passes  over  after  the  hydrochloric 
ether,  and  when  the  heat  has  risen  considerably,  collected  in  a  separate 
receiver  and  dried  over  chloride  of  calcium. 

Properties,  Oily  liquid,  heavier  than  water  and  haying  a  pleasant 
fruity  odour. 
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Hagen. 

16  C 96     ...     55-81     55-80 

12  H   12     ....       6-93     6-97 

8  0   64     ....     37-21     37-23 


euH^QB 172     ....  10000     10000 

DecomposUians.  1.  The  ether  heated  with  potash-ley,  is  resolved 
into  fumarate  of  potash  and  alcohol.  —  2.  Treated  with  aqneous  ammonia 
it  deposits  after  some  time,  crystals  of  fumaramide: 

It  is  slightly  soluble  in  water.  (Hagen.) 


B.     Oxf/fffti-nttclens.    C*H*0*. 

Fumaric  Anhydride.    C«H«O•=C«H»0^O^ 

Pelouze.    (1834.)     An7u    Chitn.   Phys,    5Qy  72;    also   Ann.  Fliarm. 
11,263. 

Anhydrous  Fumaric  Acid;  Anhydrous  Maleie  Acid. 

Produced,  with  formation  of  water,  when  maleio  or  fumaric  acid  is 
heated. 

Crystallized  maleie  acid  is  rapidly  distilled,  with  change  of  receiver, 
till  nothing  but  crystallized  fumaric  acid  remains  behind;  and  the  last 
distillate  (the  first  being  watery)  is  repeatedly  rectified  in  the  same 
manner,  the  first  watery  portion  of  the  distillate  being  each  time  set 
aside,  till  the  last  distillate  passes  over  completely,  without  first  yielding 
water,  and  without  leaving  a  residue  of  fumaric  acid. 

The  anhydride  melts  at  57°  and  boils  at  ITS'". 


8C 

48 

....     48-98     ... 
....       204     ... 
....     48-98     ... 

P^louze. 
48-73 

2  H 

2 

2-13 

6  0 

48 

49-14 

CPH«0«   

98 

....  10000     ... 

100-00 

The  anhydride  slightly  heated  above  its  boiling  point,  decomposes^ 
turning  brown  and  giving  ofi*  gas.     (Pelouze). 

Peloaze  regards  this  body  as  the  so-called  anhydrous  maleie  acid  »  C^HO^.  But  as 
fdmaric  acid  is  formed  in  its  preparation,  it  may  just  as  well  be  anhydrous  fumaric  acid, 
t.  e.,  fumaric  anhydride,  a  yiew  which  is  supported  by  the  fact  that  no  other  monobasic 
acid  yields  an  anhydrous  acid  or  anhydride.*  The  question  might  be  decided  by  ascer- 
taining whether  tiiis  body  when  treated  with  aqueous  alkali  yields  a  maleate  or  a 
fumarate.  (Gm.) 

*  This  was  written  before  Gerhardt's  discoyery  of  the  anhydroaa  monobasic  adds. 
[W.J 


SULPHOSINAPIC  ACID.  33 


b.     Amidogeii-nvdei, 
fl.    Amidogen-nucleiM,     CAdH*. 

Sulphosinapic  Acid.    c*Nirs*=c«AdH»,s*. 

Will.  (1844.)    Ann.  Pharm.  52,  30.  — Farther:  Ann.  Fharm.  92,  59. 
Formation.     By  decomposing  oil  of  mustard  with  alcoholic  potash. 

Preparation.  Oil  of  mastard  is  slowly  dropt  into  a  concentrated 
aolntion  of  hydrate  of  potash  in  absolute  alcohol,  care  being  taken  that 
the  liquid  does  not  get  too  hot;  the  brown-red  liquid  decanted,  after 
several  hours,  from  the  crystallized  carbonate  of  potash;  diluted  with 
water;  separated  by  a  wet  filter  from  the  oil  which  has  sunk  to  the 
bottom,  and  the  pale  yellow  filtrate  evaporated  nearly  to  a  syrup:  this 
when  set  aside,  deposits  shining  crystals  of  the  potassium-salt.  —  If 
the  evaporation  be  carried  too  far,  a  thick  brown-red  oil  rises  to  the 
surface  of  the  liquid;  and  when  this  oil  is  dissolved  in  water,  a  yellow 
powder  separates,  which  coheres  in  lumps.  The  liquid  decanted  from 
the  carbonate  of  potash  may  likewise  be  evaporated  in  vacuo  without 
addition  of  water,  till,  in  the  course  of  a  few  days,  it  solidifies  to  a 
radiated  mass,  which  may  be  freed  from  the  oil  by  ether,  then  dissolved 
in  absolute  alcohol,  and  filtered  from  the  carbonate  of  potash.  The 
alcoholic  filtrate  contains  the  potassium-salt,  together  with  free  potash.  — 
The  potassium-salt  cannot  be  obtained  in  a  state  of  perfect  purity. 

When  the  solution  of  the  potassium-salt  diluted  with  a  moderate 
quantity  of  water  is  neutralized  with  acetic  acid,  a  yellowish  turbidity 
is  produced,  arising  from  separated  sulphur.  The  liquid  filtered  there- 
from, which  is  inodorous,  even  when  heated,  forms  with  acetate  of  lead- 
a  lemon-yellow  precipitate,  which  soon  becomes  yellowish-red  and  after- 
wards black,  the  odour  of  oil  of  mustard  being  then  evolved  with  conti- 
nually greater  intensity.  The  green  precipitate  obtained  with  copper- 
salts  likewise  turns  brown  and  afterwards  black,  and  still  more  quickly, 
the  precipitate  obtained  with  nitrate  of  silver,  the  odour  of  oil  of  mustard 
being  perceptible  in  each  case.  These  three  precipitates  decompose 
even  when  they  are  immediately  thrown  on  a  filter  and  washed  with 
cold  water. 

To  obtain  the  lead  salt  undecoroposed,  the  liquid  filtered  from  the  oil, 
after  dilution  with  water  {vid,  sup,)  is  diluted  with  200  times  its  bulk  of 
water,  neutralized  with  acetic  acid,  which  at  this  degree  of  dilution 
produces  no  turbidity,  and  precipitated  by  acetate  of  lead. 

The  finely  divided  precipitate  aggregates  on  agitation  in  lemon-yellow 
curdy  flakes,  which,  after  the  greater  portion  of  the  liquid  has  been 
decanted,  must  be  quickly  thrown  on  the  niter,  washed  with  cold  water 
(till  the  wash-water  is  no  longer  acid),  pressed  between  a  large  quantity 
of  paper,  and  dried  as  quickly  as  possible  in  vacuo  over  oil  of  vitriol. 
Daring  these  processes,  however,  a  certain  amount  of  decomposition 
always  takes  place,  from  formation  of  oil  of  mustard  and  sulphide  of 
lead,  the  latter  causing  a  yellowish  grey  or  even  black  colouring.  At 
100°,  this  decomposition  takes  place  completely,  colourless  drops  of  oil  of 
mustard  distilling  over,  while   sulphide  of  lead,  mixed   with   sulphur, 
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remains,  without  any  evolution  of  water  or  carbonic  acid.  [But  solpbu- 
retted  hydrogen  might  be  evolved,  according  to  the  equation  :  C8NH®PbS'*«C^NH*S2  + 
PbS  +  HS ;  as  no  means  were  adopted  to  pretent  access  of  air,  this  sulphuretted 
liydrogen  may  have  been  partibUy  decomposed,  inasmuch  as  Will  found  the  sulphide 

of  lead  mixed  with  sulphur.] — With  sulphuric  acid,  the  lead-salt  gives  off 
abundance  of  sulphuretted  hydrogen,  without  the  slightest  odour  of  oil 
of  mustard.  —  The  potassium-salt,  when  heated,  likewise  yields  oil  of 
mustard  and  a  brown  liver,  and  with  sulphuric  acid,  a  large  quantity 
of  sulphuretted  hydrogen,  but  no  sulphur. 

WUl. 


8  C  

48 

...     20-34     ... 
.  .       5-93     .... 

2-54     .  . 

....     4407     .... 
....     2712     ... 

....     19-72 

N  

6  H  

14 

6 

..       5-01 
...       2-66 

Pb 

4S    

104 

64 

..     45-20 
...     26-73 

C8NH«PbS*  

236 

....  10000     .... 

....     99-32 

U.  Will  regards  eulphosinapic  acid  as  a  compound  of  sulphocyanide  of  »llyl  (CH*), 
with  sulphuretted  hydrogen:  C8NH7S*«C«H«,C«NS2  +  2HS  =  ^6^fi|  S^+jJ  }  S^.  Gcr- 
hardt  regards  it  as  sulphocarbamic  acid  in  which  1  At.  H  is  replaced  by  allyl. 

Sulphnmrhamic  acid.  Allylsulphorarbamic  acid. 

NH«(CS)«.  S )  NH(C«H«)  (CS)«  .  S 1 

H  .8/  H.Sl 

The  Bulphosinapates  may  also  be  readily  obtained  by  mixing  oil  of 
mustard  with  the  alcoholic  solutions  of  the  corresponding  hydrosulphates. 
In  this  manner  the  whole  of  the  oil  of  mustard  may  be  converted  into 
sulphosinapic  acid. 

Sulphosinapate  of  Ammonium,  — When  oil  of  mustard  is  dropt  into 
a  colourless,  saturated  solution  of  hydrosulphate  of  ammonium,  NH^S,H 
the   odour  of  the   latter  immediately  disappears,  the  liquid  becoming 
strongly  heated  and  solidifying  in  a  few  minutes  to  a  magma  of  colour 
less  lamina)  of  the  sulphosinapate. 

Will. 

...     32-00     31-70     ....     31-36 

...      6-66     6-90    ....       6-77 

...     18-67     17-40 

...     42-67     43-03     ....     43  30 


8  C 

Crystallized, 

48 

10  H 

^ 10 

2N 

28 

4  S  

64 

C8NH«(N1I<)S» 150     ....  100-00     ....         99-03 

This  salt  has  but  little  stability,  decomposing  by  keeping. 

Sulphosinapate  of  Potassium,  "-^  kn  alcoholic  or  even  an  aqueous 
solution  of  hydrosulphate  of  potassium,  to  which  mustard-oil  is  added  as 
long  as  the  odour  of  the  latter  is  destroyed,  yields  by  slow  evaporation 
in  vacuo  —  provided  the  quantity  of  material  be  not  too  small  — large 
rhombic  tables  often  an  inch  in  diameter;  by  quicker  evaporation, 
needle-shaped  crystals  are  formed.  These  crystals  are  transparent  and 
colourless  so  long  as  they  remain  in  the  liquid;  but  when  exposed  to 
the  air,  they  become  opaque  and  yellow,  losing  their  form  and  becoming 
partially  insoluble  in  water,  which  then  leaves  a  viscid  sulphur-coloured 
residue. —  The  aqueous  solution  of  the  recently  prepared  salt  maybe 
heated  without  giving  off  the  odour  of  mustard-oil;  but  on  mixing  the 
heated  solution  with  nitrate  of  silver,  sulphide  of  silvci:  is  precipitated, 
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and  the  odoar  of  mnstard-oil  becomes  immediately  perceptible;  the  dried 
coropoand  likewise  gives  off  mustard-oil  when  heated. 


Oi-ystcdlized. 
8C 

.     48-0 
60 
.     140 
.     640 
.    39-2 

....     2804 
....       3-50 

....         D.18 

...     22-90     .... 

Will. 

6H 

N 

« 

4S 

38*09 

K 

22*50 

C8NH«KS^ 

.  171*2 

....  100*00 

Sulphonnapate  of  Sodium.  —  Obtained  by  mixing  a  warm  aloobolit 
solution  of  hydrosulphate  of  sodium  with  mustard-oil  as  long  M  the 
odour  of  the  latter  is  destroyed.  Separates  in  nacreous  lamins,  whieh 
are  unctuous  to  the  touch,  and  when  heated,  first  melt,  and  then  give  off 
abnndance  of  mustard-oil.  The  salt  contains  6  At.  water  of  ciystal- 
lifation.     It  cannot  be  kept  without  decomposing. 


CryataUiud. 
8  C    48*0 

....     22-96     .... 

....      6*69 
....    30-60 
....     22-96 
....     11-05     

wm. 

....     23-70 

12  H  120 

....      5-93 

N   14-0 

4  S    64*0 

6  O  48-0 

Na   23-1 

....     11*20 

C8NH«NaS^  +  6Aq 209-1 

....  100-00 

StUpkonnapate  of  Barium,  —  1.  Obtained  by  heating  oil  of  mwtard 
with  a  solution  of  sulphide  of  barium  supersaturated  with  sulphuretted 
hydrogen  and  mixed  with  a  little  alcohol  —  2.  By  diffusing  hydrate  of 
baryta  and  oil  of  mustard  in  water,  adding  alcohol^  and  passing  sulphu- 
retted hydrogen  through  the  liquid.  —  3.  It  is  likewise  deposited  from 
the  mother-liquor  of  the  alcoholic  solution  of  the  compound  of  mustard- 
oil  with  sulphide  of  barium  (p.  49).  —  Forms  crystalline  laminsB  like 
the  soda-salt,  and  very  easily  soluble. 


* 

8  C  

Crystallized* 
48-0    .... 

20*20    .... 

4*28     .... 

5-95 
2705     .... 
13-57 
2900     ... 

wm. 

a. 
....     19-90 
....      4*60 

....    26-50 

....     36-44     .... 

b. 

10  H 

10*0    .... 

N 

4  S  

14-0     .... 

640     .... 

4  O 

32-0     .... 

Ba 

68-6     .... 

S0*4 

C8NH«BaS<  +  4Aq.      2366     ....  10000 

a,  Prepared  by  method  (3);  6,  by  method  (1). 

Sulphonnapate  of  Calcium,  —  When  milk  of  lime  is  mixed  with 
mustard-oil,  a  little  alcohol  added  to  dissolve  the  latter,  and  sulphuretted 
hydrogen  in  excess  passed  through  the  liquid,  the  odour  of  the  mustard- 
oil  disappears  altogether,  and  a  clear  solution  is  obtained;  which,  after 
evaporation  in  the  water-bath,  leaves  the  calcium- compound  in  the  form 
of  a  slightly  yellow,  transparent  jelly.  When  completely  dried,  it  is 
decomposed,  with  abundant  evolution  of  mustard-oil.  (Will.)  If. 
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p,    Amidogen-^ticleus.    (?AdHCl*. 

Chlorazosuccic  Acid.   c«NH»ClW=c«AdHCl*,0*. 

Malaquti  (1846.)    I^.  Ann.  Chim.  Fhys.  16,  72;  abstr.  J.  pr.  Chem. 

87,  435. 
Gbrhardt.    N.  J.  Pharm,  14,  235  and  291. 

Formation.  By  the  action  of  dry  ammoniacal  gaa  on  perchlorosac- 
ciuic  etber.  The  products  of  the  reaction  are  chlorocarbethamide,  chlo- 
razosaccate  of  ammonia,  and  sal-ammoniac.  For  this  decomposition, 
Malaguti,  who  regards  chlorocarbethamide  (ix,  228)  as  C^N'H^CPO*, 
gives  the  following  equation: 

CWHC1»0«  +  8NH»  =  C»0N»H«C1W  +  NH3,C«NHCl»,0^3HO  +  3NH«C1. 

ChlorosQodnic  Ter-hydrated  chlora2osuccato 

Ether.  >  of  ammonia. 

If,  on  the  other  hand,  we  represent  chlorazosuccic  acid  by  Gerhardt's 
formula,  C'NH'C1*0*,  and  regard  chlorocarbethamide,  according  to 
Oerhardt*s  most  recent  experiments,  as  chloracetamide  =C^NH^CPO', 
the  equation  will  be: 

C»HC1"0»  +  7NH»  «  2C<NH2C1»0«  +  NH»,C8NH>C1<0*  4  3NH<C1. 

Chlorazosuccate  of 
ammonia. 

Preparation,     Ammoniacal  gas  is  passed  over  pulverized  perchlo- 
rosuccinio  ether  contained  in  a  tubulated  retort,  as  long  as  the  gas  is 
absorbed  and  heat  evolved;  the  mass  then  pulverized;  ammoniacal  gas 
aMin  passed  over  it;  the  operation  repeated  as  long  as  any  absorption 
tuLes  place;  the  mass  treate<i  with  pure  ether;  the  solution  of  chlorazo- 
succate of  ammonia  and  chlorocarbethamide  (chloracetamide)   filtered 
from  sal-ammoniac  and  a  trace  of  paracyanogen;  the  liquid  evaporated; 
the  residue  treated  with  a  small  quantity  of  water;  the  liquid  again 
filtered;  the  chlorocarbethamide  (chloracetamide)  remaining  on  the  filter 
repeatedly  washed  with  a  small  quantity  of  water,  till  the  water  which 
runs  away  is  no  longer  bitter;  and  the  brown  filtrate  mixed  with  hydro- 
chloric acid,  whereby  the  chlorazosuccic  acid  is  precipitated  in  the  form 
of  a  brown  oil  which  soon  solidifies  in  a  crystalline  mass.     The  brown 
acid   is  freed   from   the   brown   matter   (paracyanogen  ?)   by   repeated 
solution  in  ammonia  and  precipitation  by  hydrochloric  acid,  after  which 
it  crystallizes  in  a  state  of  purity  by  spontaneous  evaporation  from  its 
alcoholic  solution.  (Malaguti.)     Gerliardt  precipitates  the  acid  from  the 
solution  of  its  ammoniacal  salt  by  nitric  ucid^  and  washes  it  with  cold 
water. 

Propertiei.     Four-sided  prisms  acuminated  with   pyramids.     Melts 
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under  water  at  83°  to  85°,  and  per  se  at  200',  but  begins  to  bublimo  at 
125^,  and  to  show  colour  at  150^     Tastes  extremely  bitter. 

CaicuUstion,  <ieeording  to  Oerhardt, 

8  C  480    ....    20-12 

N  14-0     ....       5-86 

3  H 3-0     ....       1-26 

4  CI 141-6     ....     5U-35 

4  O  32  0    ....     13-41 


C8NH3C1*0*  238-6    ....  100-00 

CakudaJtion,  according  to  McdagutL  Malaguti. 

6  C 36-0     ....     20*78  20*59 

N 14-0     ....       8-08  7-98 

H 1-0     ....       0-58  0-77 

3  CI 106-2     ....     61-32  61-03 

2  0 160     ....       9-24  9-63 

C«NHCIW 173-2     ....  10000    10000 

[Malaguti's  formula  is  improbable  on  account  of  the  uneven  number  of  the  atom 
and  the  mode  of  formation  of  the  add ;  Gerhardc^s  requires  much  less  N  and  much  more 
H  and  O  than  are  given  by  experiment, — a  result  which  Grerhardt  attributes  to  a  partial 
decomposition  by  drying  before  the  analysis.    A  repetition  of  the  analysis  is  desirable.] 

The  acid  is  insoluble,  or  nearly  so,  in  water. 

It  effervesces  with  carbonates. 

Its  solution  in  aqueous  Ammonia  evaporated  in  vacuo  yields  the 
am'iponia-salt,  half  in  crystals,  half  as  a  syrup.  This  salt,  when  heated 
to  100%  gives  off  carbonic  acid  (and  as  Malaguti  supposes,  but  has  not 
proved,  also  carbonic  oxide),  and  is  converted  into  a  mixture  of  chloro- 
sucoilamide  (ix,  272)  and  sal-ammoniac,  which  may  be  separated  by 
ether.  (Malaguti.)     Equation  according  to  Malaguti : 

NH»,C«NHCPO«,2HO  =  C^NH»C1«0  +  C0»  +  CO  +  NH^Cl. 

But,  according  to  Gerhardt's  more  probable  assumption,  chlorosuccilamide 
=C*NH*C1'0*,  i.  tf.,  the  acetamide  of  the  propylene-series,  and  hence  the 
equation  is : 

NH»,C«*NCTC1*CH  +  2H0  =  C»NH*a»0«  +  NH*  +  2CO'. 

The  concentrated  solution  of  the  ammonia-salt  forms  with  lime'Salte, 
a  white  precipitate,  consisting  of  fine  needles;  with  copper-salts,  a  lilac; 
and  with  mercury  and  sUver-saUs,  a  white  amorphous  precipitate. 
(Malaguti).  It  does  not  precipitate  chloride  of  barium,  sulphate  of 
magnesia,  sulphate  of  zinc,  or  sulphate  of  manganese.     (Malaguti.) 

The  tUve^'  precipitate,  which  is  at  first  amorphous,  becomes  crystal- 
line in  a  few  seconds.  Washed  with  cold  water  and  dried  at  100%  it 
leaves,  when  ignited,  40*23  p.  o.  chloride  of  silver,  consequently  contains 
30-3  p.  c.  silver.  (Malaguti.)  The  formula  C»NH»AgCl*0*  requires 
31-25  p.  c.  silver,  but  Malaguti's  fomula  C«NAgCl»0»,  87'9  p.  c, 
(Gerhardt.) 

The  acid  dissolves  very  readily  in  alcohol  and  effier.     (Malagnti.) 
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7.    Ajnidogen-nuclcus,     C'Ad'H'O'. 

Fumaramide.    c•N»H«o*=c»Ad»H»o^o^ 

Rob.  Hagen.  (1841.)    Ann.  Fharm,  38^  27o. 

Fiimaric  ether,  mixed  with  aqueous  ammonia,  and  set  aside  for  some 
time  in  a  cold  place,  deposits  white  scales  of  fumaramide. 


8C. 
2N 


'  6H. 


40 


HAgen. 

48     .... 

42-11     ... 

42-37 

28     .... 

24-56     ... 

24-53 

6     .... 

526     ... 

5-33 

32     .... 

2807     ... 

27-77 

C8N«H«CM 114     ....  100-00     lOO'OO 

Famaramide  yields  by  dry  distillation,  ammonia,  a  crystalline  sab- 
limate,  and  a  carbonaceous  residue.  Heated  with  aqueous  alkalis,  it 
giTOS  off  ammonia,  and  when  heated  for  some  time  with  water^  it  is 
converted  into  fumarate  of  ammonia : 

C^N^HW  +  4H0  «  2NH»,C8H<08. 

It  is  insoluble  in  cold  water,  but  dissolves  in  boiling  water  and 
separates  out  unchanged  on  cooling.     It  is  insoluble  in  alcohol.  (Hagen.) 

H  Fumaramide  with  Mercuric  Oxide.  —  Red  oxide  of  mercury  boiled 
in  water  with  fumaramide  is  rapidly  decolorized,  and  yields  a  white  pul- 
verulent compound,  which  must  be  carefully  washed  with  boiling  water 
and  dried  at  100^  It  is  decomposed  by  hydrochloric  acid  and  sul- 
phuretted hydrogen.  (Dessaignes,  ^.  Ann.  Chim.  Fkyt.  34,  143;  Ann. 
Fharm.  82,  233.) 

Dried  at  lOO"".  DesuigiiM. 

2H(?0 2l«     ....     65-45     64-58     ....     64-W 

C«N3H»0 114     ....     34-55 

CWH«0\2HfO....     230    ....  10000 


f  Fumarimide.   ONH*0^? 

Dessaiombs.     Ompt.  rend.  3<H  324;  JY.  J.  Fharm.  17,  34^9;  Jahreiber^ 

1850,  414. 
J.  WoiiFF.      Ann.  Fharm.  75,  293. 

Formed  by  the  action  of  heat  on  bimalate  of  ammonia.  When  this 
sait  is  heated  in  an  oil-bath  to  160°— 200°,  it  melts,  swells  up,  gives  off  water 
containing  a  very  small  quantity  of  ammonia,  and  leaves  a  reddish,  trans- 
parent, somewhat  resinous  mass,  very  sparingly  soluble  in  water  even  at 
a  boiling  heat.  This  residue,  after  being  watched  with  hot  water,  forms 
an  amorphous  powder,  having  a  pale  brick-red  colour  and  earthy  taste. 
When  dried  at  100°,  it  exhibits  the  composition  of  fumarimide  +  1  At. 
water.  (Dessaignes.)  —  When  the  residue  obtained  as  above  is  exhausted 
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with  boiling  water,  the  wash-water  yields  on  cooling  a  fine  white  powder, 
which  remains  suspended  in  the  liquid,  hut  is  immediately  precipitated 
by  acids.  This  substance,  after  beinic  several  times  dissolved  in  water 
and  reprecipitated,  exhibits  nearly  the  composition  of  anhy<irou8  fuma- 

rimide.  (Wolff.)  -^  As  a  small  quantity  of  ammonia  is  always  evolved  in  the  dry 
distillation  of  the  binalate,  a  corresponding  quantity  of  malic  acid  must  be  set  free ; 
consequently  a  certain  quantity  of  maleio  and  fumaric  acids  must  be  formed  together 
with  the  fumarimidcj  and  the  soluble  parts  of  the  residue  contains  malic  acid,  both 
active  and  inactive.  If  the  bimalate  be  moistened  with  ammonia,  before  heating  it  to 
200<*,  the  residue  yields  scarcely  anything  to  water.  (Pasteur,  Aniit  Pharm.  82,  231. 


8C 
N 

3  H... 

Anhydrous 

1. 

48     .... 

14     .... 

49-5 

14-4 

31 

33-0 

Wolff. 

50-1 

12-2 

4-1 

4  O  . 

32     .... 

3:5-() 

C«N'HO< 

JJydrated, 

8JC 

N 

4  H - 

97     .... 

dried  at  100*. 

48     .... 

14     .... 

1000 

45-29 

13-20 

3-77 

37-74 

100-0 

Dessaignes, 

45-57 

13-22 

3-87 

5  O.. 

40     .... 

37-34 

C8N31 

iO^+Aq 

106     .... 

100-00 

10000 

Wolff  supposes  that  the  substance  whicb  he  analysed  was  contaminated  with 
aspaitic  acid. 

The  composition  of  fnmarimide  is  that  of  (unknown)  fumaramic  acid  minus  water: 

C»NH«0«— 2H0  =  C8NH30< 

Fnmarimide  is  a  very  stable  substance.  It  dissolves  in  hot  concen- 
trated acids,  whence  it  is  precipitated  by  water,  without  alteration,  even 
after  boiling  for  some  seconds.  But  if  heated  for  5  or  6  hours  with 
hydrochloric  or  nitric  acid,  and  then  evaporated  to  dryness,  it  yields  a 
crystalline  residue  containing  a  combination  of  hydrochloric  or  nitric 
acid  with  inactive  aspartic  acid  (Dessaignes,  Wolff) : 

C8NH30*  +  4HO  «  C8NH70« 


Fun:arimide.  Aspartic  acid. 

Bimaleate  and  bifumarate  of  ammonia  yield  by  dry  distillation,  a 
sabfttanoe  dosely  resembling  fumarimide  in  most  of  its  reactions,  but  not 
identical  with  it.  (Dessaignes.)  T 


Sinapoline. 

C"N"H*K)»  =  C"N*HW0*,H»  =  C«H*,C«Ad*H»0*,H« 

Ed.  Simon,     (1840).     Ann.  Pharm.  33,  258;  Fo{;g.  50,  377. 
Will.     Ann  Pharm.  52,  25. 

Formation,     In  the  decomposition  of  mustard-oil  by  hydrated  oxide 
of  lead  or  aqueous  fixed  alkalis  (p.  45.) 
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Frepavation.  1.  One  part  of  mustard-oil  is  mixed  with  12  pts.  of 
recently  precipitated  oxid&  of  lead,  and  3  pts.  of  water,  and  digested  for 
several  days  in  a  closed  vessel  at  a  gentle  heat  and  with  frequent  agita- 
tion, till  the  odour  of  mustard  is  no  longer  perceptible;  the  mass  then 
dried  in  an  open  basin  on  the  water-bath;  and  the  sinapoline  extracted 
from  it  by  hot  water  or  alcohol.  (Simon.)  The  hydrated  oxide  of  lead 
must  be  well  washed;  the  digestion  in  the  water-bath  continued,  as  long 
as  fresh  portions  of  lead-oxide  become  blackened;  the  mixture  imme- 
diately exhausted  by  boiling  with  water;  and  the  liquid  filtered  to 
separate  the  sulphide,  carbonate  and  excess  of  oxide  of  lead;  pure  sina- 
poline then  crystallizes  out  on  cooling.  (Will.)  —  2  Oil  of  mustard  is 
boiled  with  a  large  quantity  of  baryta-water;  the  liquid  evaporated  to 
dryness  after  the  odour  of  mustard  has  disappeared  [during  which  how- 
ever, some  of  the  sinapoline  may  volatilize];  and  the  sinapoline  extracted 
from  the  residue  by  alcohol  or  ether.  (Will.) 

Froperlies.  Sinapoline  crystallizes  from  the  hot  aqueous  solution  in 
colourless,  shining  laminsB,  unctuous  to  the  touch.  (Will.)  They  melt  at 
90°  (Simon),  at  100°  (Will),  without  loss  of  weight,  and  immediately 
solidify  on  cooling  in  a  beautiful  crystalline  mass.  (Will.)  Sinapoline 
may  be  sublimed  (Simon),  but  undergoes  partial  decomposition  at  the 
same  time  (Will);  when  distilled  with  water,  it  passes  over  undeoom- 
posed.  (Simon.) 

Crystallized.  WiU. 

14  C   84     ....     6000     59-72 

2  N  28     ....     20-00     19-99 

12  H  12     ....       8-57     8-78 

2  0  16      ...     1143     11-51 

Ci4N2H«0»..... 140    ....  10000    100-00 

Decompositiont.  1.  Sinapoline  decomposes  between  170°  and  180°. 
(Simon.)  —  2.  Nitric  acid  converts  it  into  an  acid,  and  its  solution  in  oil 
of  vitriol  turns  brown  when  heated.  (Simon.)  —  It  may  be  boiled  with 
potash  without  giving  off  ammonia,  and  melts  in  the  potash  to  oily  drops 
without  decomposition.  (Will.) 

CombincUiofu.  Sinapoline  dissolves  in  Water,  abundantly  at  the 
boiling  heat.  (Simon,  Will.) 

It  dissolves  without  decomposition  in  cold  oil  of  vitriol  and  cold  nitric 
acid  (Simon),  likewise  in  other  acids,  and  may  be  separated  by  ammonia. 
(Will.)     •  >  J  t  J 

It  absorbs  dry  hydrochloric  acid  gas,  with  rise  of  temperature  suflBi- 
cient  to  melt  it,  and  without  separation  of  water.  The  saturated  com- 
pound contains  25-555  pts.  hydrochloric  acid  to  100  pts.  sinapoline  = 
35*77  :  140,  therefore  equal  numbers  of  atoms.  It  is  viscid,  does  not  give 
off  hydrochloric  a<;id  when  dry  air  is  passed  over  it,  but  emits  fumes  of 
hydrochloric  acid  in  moist  air,  and  deposits  a  portion  of  the  sinapoline  on 
addition  of  water.  (Will.) 

Aqueous  sinapoline  precipitates  aqueous  protoMoride  of  mercury  and 
bichloride  of  pkUinum.  (Will.) 

It  dissolves  in  alcohol  and  efher.  (Simon,  Will.) 
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c.     I^roffen-^udeii 
a,    Nitrogenmueleus,    C®NH*. 

Oil  of  Mustard,    <?NH*S»=C»NH»,S'. 

Thibibroe.    J.  Thai-m.  5,  439;  also  iT.  Tr.  4,  2,  252. 

Jul.  Fomtenellb.     J.  Chim,  mdd,  1, 131. 

HoRNEMANN.     Berl.  Jahrb,  29,  1^  29. 

BouTRON  &  RoBiQUET.     J,  Fkarm,  17,  296. 

Henry  &  Plisson.    J.  Pharm  17>  451. 

Dumas  &  Pelouze.     Ann,  Chim,  JPhy$,  53,  181;  also  J.  Chim,  mid, 

9,  641;  also  Ann,  Pharm,  10,  324;  also  Pogg,  29,  119. 
AscHOFP.     N.  Br,  Arch,  3,  7;  also  J.  pr,  Chem,  4,  314. 
WiTTSTOCK.     BerL  Jahrb,  35,  2,  257. 
RoBiQUET  &  BussT.    Ann.  Chim.  Phys,  72,  328;  also  J,  Pharm.  26, 

116;  also  J.  pr.  Chem.  19,  232. 
BouTBON  &  Fremt.    J.  Pharm.  26,  112. 
LowiG  &  Weidmann.    J.  pi\  Chem.  19,  218. 
Will.    Ann,  Pharm.  52,  1.  —  Further  Ann.  Pharm,  92,  59. 
Werthbim.    Ann.  Pharm,  55,  297. 
Gbrbardt.     Compt,  rend.  20,  894;  also  iT.  Ann,  Chim,  Phy$.  14,  125; 

also  J.  pr,  Chem,  35,  487. 

VoUUile  Oil  qf  Mustard,  Ethereal  OH  of  Muetard,  Stdphocyanide  qfAUyl^ 
J^eeenee  de  motUarde. 

Sources,  The  seed  of  black  mustard — not  that  of  white  mustard, — 
contains  a  substance  (mjronic  acid)  not  yery  well  known  in  the  free 
state,  which,  in  presence  of  water,  is  decomposed  bj  the  emulsion-like 
myrosin  likewise  present,  with  formation  of  oil  of  mustard  (pp.  50 — 54). 
The  seeds  of  many  other  cruciferous  plants  behave  in  the  same  manner, 
but  ^eld  oil  of  garlic  at  the  same  time  (ix,  372) ;  the  moist  parts  of 
cruciferous  plants  contain  oil  of  mustard  already  partially  formed. 

Formation  from  Oil  of  Garlic.  When  the  precipitate  which  an 
alcoholic  solution  of  oil  of  garlic  forms  with  corrosive  suolimate  is  mixed 
with  excess  of  sulphocyanide  of  potassium,  and  the  mixture  heated  to 
120 — 130°,  a  mixture  of  oil  of  mustard  and  oil  of  garlic  distils  over. 
(Wertheim.)  The  precipitate  is  in  fact  C«H»S,  2HgS  -f  C«H«C1,  2HgCl; 
this  latter  member,  with  3C»NKS»  forms  C«NH»S»  +  2C»NHgS»  -h  3KC1; 
but  at  the  same  time,  the  first  member  C'H^S,2HgS  is  resolved  into  oil 
of  garlic,  C'H%  and  residual  sulphide  of  mercury,  2HgS.  (Wertheim.) 

IT  Formation  from  Oil  of  Asa  foetida,  -—  Concentrated  alcoholic 
solutions  of  crude  oil  of  Asa  foetida  and  corrosive  sublimate  yield  a  white 
flocculent  precipitate  which,  when  boiled  with  strong  alcohol,  is  resolved 
into  a  soluble  compound  (C»H»°S»  -f  5HgS)  +,  C'H^^C*  +  HeCl,  which 
separates  on  cooling  in  white  microscopic  crystals,  and  an  insoluble  com- 
pound (C"H>^*  +  2HgS)  +  4Hg»Cl  +  4Hg»S«Cl ;  and  when  either  of 
these  compounds  is  triturated  with  sulphocyanide  of  potassium,-  a  strone 
odour  of  oil  of  mustard  is  evolved,  and  a  few  drops  of  the  oily  liquid 
which  passes  over  on  heating  the  mixture  forms  with  ammonia  crystals 
resembling  thiosinnamine  (p.  57)«  (Hlasiwetx,  Ann,  Pharm,  71,  28.) 
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3.  From  lodopropylene,  by  the  action  of  salphocyanide  of  potas- 
sium (or  of  silver): 

C«H«I  +  CNKSa  =  CWH^S?  +  KI. 

It  would  appear  from  this  reaction  that  oil  of  mustard  is  the  sniphocyanide  of 
sulphopropylene  C^ii^S  (identical  or  isomeric  with  oil  of  garlic)  the  latter  being  formed 
from  iodopropylene  by  the  substitution  of  S  for  I.  (Bertlielot  &  De  Luca,  Compt. 
rend.  39,  746;  N.  Ann.  Chim.  Phys.  44,  495.  —  N.  Zinin,  Fetersb.  Acad. 
Bull,  13,  288;  Ann.Fharm,  95,  128.) 

Frepai^ation  of  crude  oil  of  vnutard.  —  The  bruised  seed  of  black 
mustard  is  macerated  over  night  with  3  to  6  pts.  of  cold  water,  and  then 
distilled  as  long  as  any  oil  passes  over  with  the  water.  —  The  mustard 
may  be  previously  freed  from  the  fixed  oil  by  pressure.  If  the  seeds  are 
not  macerated  before  they  are  heated,  the  myrosin  is  rendered  inactive 
by  the  heat,  before  all  the  oil  is  formed,  and  consequently  the  product  is 
smaller.  At  each  distillation  of  a  fresh  quantity  of  mustard,  the  watery 
distillate  obtained  in  former  operations  and  already  charged  with  oil  of 
mustard,  may  be  used  with  advantage.  —  In  the  ordinary  mode  of  distil- 
lation, the  sides  of  the  still  become  too  strongly  heated,  and  consequently 
the  quantity  of  oil  is  smaller  than  that  which  is  obtained  by  vapour- distil- 
lation, viz.  by  passing  steam  from  a  small  boiler  through  a  bent  leaden 
tube  into  the  still  in  which  the  mustard  is  mixed  with  cold  water. 
(Wittstock.)  If  the  distillation  be  too  long  continued,  the  oil  redissolves^ 
in  the  water  which  passes  over.  (Asohoff.)  —  The  distillate  may  be  made 
to  run  from  the  condensing  tube  into  a  wet  filter  covered  with  a  glass 
plate;  the  water  then  passes  through,  and  the  oil  collects  at  the  apex  of 
the  filter,  from  which,  at  the  end  of  the  distillation,  it  may  be  run  off  by 
piercing  the  filter  at  the  bottom.  (Wittstock.) 

100  pts.  of  mustard  yield  02  pts.  of  oil  (Boutron  &  Robiquet);  0*55 
pts.  (Aechoff);  0*8  pts.  (Hesse,  Ann.  Pharm.  14,  41);  1*2  pts.  (Hoffmann, 
Bert.  JcJirb.  35,  2,  251);  by  ordinary  distillation  after  maceration  with 
water,  0*5  pt. ;  after  maceration  with  the  mustard-water  of  the  previous 
distillation,  0*7  pt.;  by  vapour-distillation,  when  the  mustard  is  macerated 
with  common  water,  07  pt.;  and  when  it  is  macerated  with  the  mustard- 
water  of  the  preceding  distillation,  Tl  pt.  (Wittstock.) 

The  crude  oil  of  mustard  thus  obtained  is  more  or  less  yellow,  but 
exhibits  in  other  respects  the  properties  of  the  purified  oil. 

Purijicaiion.  By  simple  rectification  (Dumas  &  Pelonze);  by  distil- 
lation with  an  equal  quantity  of  water  (Aschoff);  by  placing  it  in  contaet 
with  chlaride  of  calcium,  then  decanting  and  distilling,  a  small  quantity 
of  black-brown  resin  remaining  behind.  (Will.)  —  If  the  crude  oil  of 
mustard  be  heated  for  some  time  in  a  distillatory  apparatus  to  100^,  a 
colourless  oil  passes  over,  having  an  ethereal  odour  and  lighter  than 
water;  the  residue  begins  to  boil  at  110"^,  and  its  boiling  point  becomes 
constant  at  155°.  Crude  oil  of  mustard,  therefore,  contains  one  or  more 
lighter  and  more  volatile  oils.  (Robiquet  &  Bussy.)  These  might  arise 
from  adulteration.  (Will.) 

IT  Preparation  from  Iodopropylene. —  1.  Iodopropylene  and  sulpfao- 
cyanide  of  potassium  in  nearly  equal  numbers  of  atoms  are  heated  to 
100^  in  sealed  flasks  with  addition  of  a  small  quantity  of  water.  On 
opening  the  flasks  after  some  hours,  aud  pouring  water  into  them,  a 
solution  of  iodide  of  potassium  is  obtained^  with  an  oily  liquid  floating 
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on  the  8urf»oe.  This  oil,  when  'separated  from  the  watery  liqaid  and 
distilled,  begins  to  boil  at  100°,  but  the  greater  part  distils  over  at  about 
150^  The  more  volatile  portion  appears  to  contain  a  small  quantity  of 
oil  of  garlic,  due  to  some  secondary  reaction;  but  the  principal  part  of 
the  distillate  consists  of  oil  of  mustard  (Berthelot  &  De  Luca.)  —  Or 
iodopropylene  is  distilled  with  an  alcoholic  solution  of  sulphocyanide  of 
potassium,  the  alcoholic  distillate  mixed  with  water,  and  the  oil  thereby 
separated,  distilled  as  above,  the  portion  which  passes  over  between  145^ 
and  150°  being  collected  apart.  (Ziniu.)  —  2.  Oil  of  mustard  maybe 
distilled  with  still  greater  facility  by  the  action  of  sulphocyanide  of 
silver  on  iodopropylene.  The  action  takes  place  at  ordinary  tempera- 
tures, iodide  of  silver  being  formed,  while  the  iodopropylene  disappears 
and  is  replaced  by  oil  of  mustard.  At  1C0°  sulphide  of  silver  is  formed. 
(Berthelot  &  De  Luca.)  IT 

Propef'ties.  Colourless  transparent  oil.  (Dumas  &  Pelouze,  Aschoff, 
Will);  refracting  power=l-5I6  (Will);  sp.  gr.  1-015  at  20"  (Dumas  A 
Pelouze);  1-009  to  1-010  at  15°  (Will);  boiling  point  143°  (Dumas  & 
Pelouze);  perfectly  constant  at  148°.  (Will.)  Vapour-density  =340. 
(Dumas  &  Pelouze);  3  54.  (Will.)— The  oil  has  a  sharp  penetrating 
taste  and  odour;  excites  tears;  inflames  and  blisters  the  skin.  (Thibierge.) 
—  Neutral  to  vegetable  colours.  (Thibierge) 
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Ac  Dumas  &  Pelott«o  found  too  small  a  quantity  of  sulphur,  they  concluded  that 
the  oil  contained  oxygen, — an  error  which  was  corrected  hy  L3wig  &  Weidmann. — 
Wertheira  and  Will  are  dbposed  to  regard  oil  of  mustard  as  sulphocyanide  of  allyL 
ssCTJSCNS*.  This  view  is  supported  by  the  convertibility  of  oil  of  garlic  into  oil  of 
mustard,  and  vice  verw  s  also  by  the  formation  of  oil  of  mustard  from  iodopropylene. 

Decompositions.  1.  The  oil  kneaded  with  alumina  yields  by  dry 
distillation^  carbonic  acid,  carburetted  hydrogen,  and  a  small  quantity  of 
sulphuretted  hydrogen  gas,  together  with  water.  (Fontenelle.)  —  2.  Ex- 
posed to  daylight  for  three  years  in  well  closed  vessels,  it  gradually 
Becomes  brownish-yellow,  and  deposits  an  orange  yellow  amorphous 
substance.  (Will.)  This  body,  after  being  washed  with  ether  and  dried 
in  vacuo,  contains  28  60  p.  c.  C.  5  87  H,  20-72  S,  and  (as  loss)  4481  N. 
It  has  the  aspect  of  pseudosulphocyanogen.     It  swells  up  and  assumes  a 
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dark  colour  when  heated,  gires  off  a  strong  odour  of  oil  of  mostard,  and 
leaves  a  dull,  perfectly  combastible  charcoal.  It  dissolves  in  warm 
potash-solution,  forming  a  yellow  liquid,  from  which  acetic  acid  preci- 

{litates  light  yellow  flocks;  and  the  bquid  filtei'ed  therefrom  still  gives  a 
ight  yellow  precipitate  with  acetate  of  lead,  but  does  not  redden  ferric 
salts,  and  therefore  does  not  contain  hydrosulphocyanic  acid.  (Will.)  — 
S.  The  aqueous  solution  of  the  oil,  after  exposure  to  the  air  for  some 
hours,  loses  its  sharpness,  but  retains  its  taste  and  mustard  odour,  and 
deposits  a  grey  powder,  containing  sulphur.  (Thibierge.)  —  The  oil 
undergoes  no  change  by  exposure  to  the  air  or  to  oxygen,  even  for  a 
considerable  time,  becoming  neither  acid  nor  alkaline.  (Boutron  & 
Robiquet.) 

4.  When  chlorine  gas  is  very  slowly  passed  into  a  retort  filled  with 
oil  of  mustard,  very  volatile  crystals  are  formed,  having  a  silky  lustre 
(with  evolution  of  hydrochloric  acid,  according  to  Dumas  &  Pelouze). 
These  crysl  als  become  coloured  and  decompose  when  exposed  to  the  air, 
and  are  dissolved  by  a  large  excess  of  chlorine,  yielding  a  viscid,  no 
longer  crystallizable  liquid.  Potash-ley  converts  them  into  a  resinous 
substance  insoluble  in  potash.  TEey  are  insoluble  in  water  and  ether, 
but  dissolve  in  alcohol  in  all  proportions.  ( Boutron  &  Fremy.  )  — 
5.  Bromine  acts  upon  oil  of  mustard  with  frothing  and  evolution  of  heat, 
and  forms  a  brown  resin  nearly  insoluble  in  water;  the  solniion  contains 
sulphuric  and  hydrobromic  acid.  ( Aschoff.)  •—  6.  Iodine  dissolves  quickly 
in  the  oil,  forming  a  dark  red-brown  liquid.     (Aschoff.) 

7.  Nitric  acid  quickly  decomposes  the  oil,  with  evolution  of  a  large 
quantity  of  nitric  oxide,  and  formation  of  a  large  quantity  of  nitric  acid 
[sulphuric  ?]  (Boutron  &  Robiquet.)  —  Even  with  moderately  strong  nitric 
acid,  the  oil  becomes  very  strongly  heated,  with  brisk  evolution  of  nitric 
oxide;  assumes  first  a  light  green,  then  a  reddish-yellow  colour,  and  lastly 
thickens  and  dissolves,  forming  a  yellow  liquid,  on  which  a  yellow,  porous, 
resinous  substance,  nitrosinapylic  resin,  floats.  If  the  action  of  the  nitric 
acid  be  continued,  this  substance  disappears,  forming  a  yellow  solution 
of  nitric,  sulphuric,  oxalic,  and  nitrosinapylic  acid.  (Lowig  &  Weidmann.) 
Hlasiwetz  {Ann,  Pharm,  76,  294,)  likewise  obtained  formic  acid. 

The  nitrosinapylic  resin,  if  taken  out  as  soon  as  all  the  oil  has  dis- 
appeared, and  washed  with  water,  melts  at  the  heat  of  the  water-bath, 
to  a  dark  yellow  mass,  which  gradually  solidifies  and  becomes  quite 
solid  on  cooling.  At  a  stronger  heat,  it  decomposes  after  previous 
fusion.  It  dissolves  partially  in  dilute  ammonia,  potash,  or  baryta; 
forming  a  dark  yellow  liquid,  from  which  acids  separate  yellow  flakes; 
the  undissolved  portion  dissolves  in  strong  boiling  potash.  The  entire 
resin  dissolves  sparingly  in  ether,  but  not  in  water  or  alcohol.  It  contains 
36-65  p.  c.  C,  23-56  N,  312  H,  16-04  S,  2063  O,  and  is  therefore 
C*N»H*S»*0«.  (Lowig  &  Weidmann.)  As  it  .is  but  partially  soluble  in 
dilute  alkalis,  it  cannot  be  a  simple  compound.  (Berzelius,  Jahresber, 
21,  362.)  [The  perfectly  formed  resin  is  perhaps  free  from  sulphur, 
and  =C«N«H*0*=C«NXH*.] 

The  yellow  solution  of  the  four  acids,  yields  by  evaporation  and 
cooling,  crystals  of  oxalic  acid,  whereas  the  mother-liquor  chiefly  con- 
tains sulphuric  and  nitrosinapylic  acid,  in  case  this  latter  acid  has  no  t 
been  decomposed  during  the  evaporation  by  too  great  an  excess  of 
nitric  acid.  To  obtain  the  nitrosinapylic  acid  from  this  liquid,  it  is 
saturated  with  carbonate  of  batyta,  filtered  from  the  sulphate  and 
oxalate  of  baryta^  the  baryta  carefully  precipitated  from  the  filtrate  by 
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sulphuric  acid,  and  the  filtrate  evaporated  over  the  water-bath  toT  the 
eoiudstenoe  of  an  oily  liauid.  This  liquid  solidifies  on  cooling,  to  a 
yellow,  waxy,  easily  fusible  mass,  which,  howeyer,  if  too  strong  a  heat 
has  been  applied,  is  no  longer  soluble  in  water.  The  acid  giyes  ofi* 
ammonia  when  boiled  with  excess  of  potash.  It  dissolves  in  water, 
forming  a  solution  which  reddens  litmus.  Its  solution  in  aqueous  potash 
is  yellow.  The  solution  of  the  baryta-salt  (vid.  iup.)  evaporatea  over 
the  water-bath,  leaves  the  dry  baryta-salt  in  the  form  of  a  reddish 
yellow,  shining,  amorphous,  brittle  mass,  which  yields  a  yellow  powder; 
after  being  heated  for  some  time  over  the  water-bath,  it  leaves,  when 
dissolved  in  water,  traces  of  a  red  powder;  at  a  higher  temperature,  it 
suddenly  rolls  together  in  masses,  and  decomposes,  the  decomposition 
beginning  at  a  point  and  spreading  through  the  whole  mass.  It  dis- 
solves with  yellow  colour  in  water,  but  is  insoluble  in  alcohol  and  in 
ether.  It  contains  39-25  p.  c.  BaO,  18-23  C,  16*16  N,  166  H,  274  S, 
and  21-96  0,  and  is  therefore  BaO,C«N»H*S-0«.  [If  the  sulphur  be 
regarded  as  unessential,  the  baryta-salt  may  be  C*NX'Ba,0^,  and  the 
acid  C*NX^,O^J  The  aqueous  solution  of  the  baryta-salt  forms  with 
neutral  acetate  of  lead,  a  yellow  precipitate,  which  dissolves  slowly  in 
cold,  more  readily  in  hot  water,  and  after  drying  at  100°,  contains 
15*93  p.  c.  C  and  1*65  H,  which  leads  to  the  same  formula.  With 
mercurous  nitrate  or  nitrate  of  silver,  the  baryta-salt  likewise  forms  a 
yellow  precipitate,  but  it  does  not  precipitate  a  solution  of  ferric  or  mercuric 
chloride.  '  Nitrosinapylio  acid  is  insoluble  in  alcohol  and  ether.  (Lbwig 
&  Weidmann.) 

Oil  of  mustard  oxidized  with  chromic  acid  yields  a  large  quantity  of 
acetic  and  a  very  small  quantity  of  propiouic  acid.    (Hlasiwetz.^ 

8.  With  hydraUd  oxide  of  lecui,  oil  of  mustard  yields  smapoline, 
carbonate  of  lead,  and  sulphide  of  lead   (E.  Simon,  Will): 

2C8NH«S2  +  6PbO  +  2H0  =  C^NW^O'  +  2(PbO,C02)  +  4PbS  (WiU). 

Perhaps,  2  At.  oil  of  mustard  give  up  2CS^  which  then,  with  the  6PbO, 
forms  2(PbO,CO»)  and  4PbS.  (Will.)  — 1  pt.  of  oil  of  muHard  mixed  in 
a  close  yessel  with  12  pts.  of  recently  precipitated  hydrated  oxide  of  lead 
and  3  pts.  of  water,  and  digested  at  a  gentle  heat  for  several  days,  with 
frequent  agitation,  disappears  and  loses  its  sharp  odour,  the  mixture 
acquiring  an  odour  of  garlic  and  turnips,  which,  however,  is  completely 
destroyed  by  evaporating  the  liquid,  together  with  the  blackened  oxide 
of  lead,  in  the  water-bath,  during  which  process,  the  last  portions  *of 
sulphur  are  precipitated  as  sulphide  of  lead.  The  remaining  black 
pulverulent  mixture,  when  evaporated  in  the  chloride  of  calcium  bath, 
gives  ofi*  water  and  a  large  quantity  of  ainniouia,  while  sinapoline  and 
sulphide  of  lead  remain  behind.     (Ed.  Simon,  Po^^.  50,  377.) 

Heayy  metallic  oxides  in  the  dry  state,  and  metallic  salts  dissolved 
in  absolute  alcohol,  abstract  sulphur  from  oil  of  mustard,  but  very  slowly 
and  imperfectly.  (Will.)  —  Thus  nitrate  of  silver  (or  dehydrated  acetate 
of  lead),  dissolved  in  absolute  alcohol,  yields  a  black  precipitate  when 
heated  with  oil  of  mustard;  but  the  liquid  still  retains  sulphur,  even 
after  the  mixture  has  been  boiled  for  several  days.  A  few  drops  of 
water,  however,  immediately  produce  an  evolution  of  carbonic  acid,  and 
precipitate  all  the  sulphur  as  sulphide  of  silver,  while  sinapoline  remains 
in  the  liquid.  (Will.)  Oil  of  mustard  dissolved  in  water  forms  with 
basic  acetate  of  lead,  a  white  precipitate,  which  turns  grey  after  a  while, 
and  ultimately  black;  with  acetate  of  copper,  it  forms  after  24  hours  a 
red-brown  precipitate;  with  nitrate  of  silver  a  precipitate  which  soon 
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torna  black;  and  with  tercbloride  of  gold,  a  yellow  precipitate.  (Hor- 
nemann.)  —  It  forms  with  nitrate  of  silver  a  black  precipitate,  and  with 
terchloride  of  gold  a  yellow-brown  precipitate.  (Aschoff.)  —  It  does  not 
precipitate  neutral  acetate  of  lead,  protochloride  of  tin,  ferrous  salts,  or 
ferric  salts,    (Homeraann). 

9.  Aqueous  potash^  aoda^  or  baryta,  likewise  forms,  with  oil  of  mustard, 
sinapoline,  an  alkaline  carbonate  and  a  sulphide;  but  if  the  mixture  be 
too  much  heated,  ammonia  is  evolved  in  consequence  of  further  decom- 
position. (E.  Simon,  Ann,  Fharm.  33,  258;  Will.)  —  A  few  drops  of  oil 
of  mustard,  heated  to  the  boiling  point  with  baryta-water,  precipitate  a 
large  quantity  of  carbonate  of  baryta  without  any  evolution  of  ammonia, 
the  filtrate  containing  sinapoline  and  sulphide  (but  no  i^ulphocyanide)  of 
barium.  (Will.)  —  %.  Hlasiwetz  finds  that,  when  oil  of  mustard  is  boilod 
for  some  time  with  solution  of  caustic  soda,  in  such  a  manner  that  the 
vapour  may  be  condensed  and  flow  back  again,  the  remainder  of  the 
sulphur  then  removed  by  means  of  a  warm  solution  of  oxide  of  lead  in 
potash,  and  the  oil  washed  with  dilute  sulphuric  acid  and  water,  and 
lastly  rectified,  a  colourless  oil  of  fishy  odour  is  obtained;  the  same  oil  is 
formed  when  oil  of  mustard  is  treated  with  lime;  Hlasiwetz  assigns  to  it 
the  formula,  6C^H^0*+H0.  The  remaining  alkaline  liquor  contains 
traces  of  propionic  acid,  sulphide  of  sodium,  and  carbonate  of  soda. 
During  the  action  of  the  soda-solution  on  oil  of  mustard,  ammonia 
appears  to  escape.  With  oil  of  mustard  from  another  source,  Hlasiwets 
obtained,  by  boiling  with  solution  of  soda,  an  oil  having  the  odour  and 
composition  of  sage-oil;  it  contained  80*0  p.  c.  C,  11*1  H,  and  8*9  0.  T, 

Earlier  tiatemenU :  An  alcoholic  solution  of  oil  of  mustard,  mixed 
with  potash-ley  and  distilled  after  several  days,  yields  alcohol  having  an 
odour  of  musttard,  and  a  residue  consisting  of  a  dark  brown  oil  and 
aqueous  sulphocyanide  of  potassium.  (Hornemann.)  —  The  solution  of 
1  pt.  of  crystallized  baryta  in  IbQ  pts.  of  mustard- water  gradually  yields 
a  yellowish  grey  precipitate  containing  carbonate  of  baryta,  sulphur, 
and  a  less  volatile  oil;  and  on  distilling  the  liquid  filtered  therefrom, 
ammonia  is  given  ofiT,  carbonate  and  sulphate  of  baryta  are  precipitated, 
and  sulphocyanide  of  barium  remains  in  solution.  (Hornemann.)  —  Fixed 
alkalis  form  with  oil  of  mustard,  a  sulphocyanide  and  a  sulphide  of  the 
alkali-metal.  (Dumas  &  Pelouze.)  —  Oil  of  mustard,  heated  with  potash- 
solution,  gives  off  ammonia,  and,  after  some  days,  deposits  crystals  [of 
sinapoline  ?J.  (Aschoff.)  —  The  oil  mixed  with  potash-solution,  gives  off 
ammonia,  and  forms  sulphide  of  potassium,  together  with  a  crystallized 
nitrogenous  substance  [sinapoline],  from  which  the  remainder  of  the 
sulphur  may  be  extracted  by  boiling  with  oxide  of  lead.  (Simon,  Pogg» 
44,  599;  Marchand  <fc  Simon,  J.  pr.  Chem.  19,  235.)  —  Oil  of  mustard 
agitated  with  concentrated  potash  in  a  stoppered  bottle,  dissolves  com- 
pletely, forming  a  brown,  faintly  smelling  liquid,  which,  when  neutralized 
after  a  few  days,  with  caustic  potash,  deposits  a  few  oily  drops  and 
small  radiating  crystals,  not  of  bitartrate  of  potash,  but  of  a  peculiar 
substance  [sinapoline].  The  liquid  separated  from  tliese  crystals  yields 
by  distillation,  a  very  yellow  and  strongly  alkaline  distillate,  which 
blackens  lead-salt^,  whereas  the  residual  liquid  precipitates  them  white. 
(Boutron  and  Fremy.) 

10.  When  oil  of  mustard  is  dropt  into  a  saturated  solution  of  potash- 
hydrate  in  absolute  alcohol,  great  heat  is  produced,  which,  if  1  or  2 
grammes  of  the  oil  are  quickly  adde<i,  may  rise  in  a  few  seconds  to 
violent  ebullition,  attended  with  projection  of  the  mixture;  but  no  per- 
manent gas  is  evolved,  excepting  perhaps  a  little  ammonia.     The  brown- 
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red  miztare  exhibits,  instead  of  the  pungent  odour  of  oil  of  mustard, 
merely  a  mild  garlic  odour;  deposits,  after  a  while,  crystals  of  mono- 
carbonate  of  potash  with  2  At.  water;  and  when  decanted  from  these 
crystals  and  mixed  with  water,  is  resolve(i,  with  milky  turbidity,  into 
equeous  sulphosinapic  acid  (p.  33),  holding  in  solution  a  certain  quan- 
tity of  oil  which  may  be  dissolved  out  by  ether,  and  an  oil  which  sinks 
to  the  bottom,  and  if  the  mixture  has  been  heated  to  the  boiling  point, 
is  dark-coloured,  and  contains  insoluble  flakes.  (Will.) 

The  peculiar  oil  obtained  by  keeping  the  mixture  cold,  when  sepa- 
rated from  the  aqueous  sulphuric  acid  oy  collecting  it  on  a  wet  Alter, 
purified  from  potash  by  washing  with  water,  rectified  with  solution  of 
common  salt,  and  freed  from  the  water  which  makes  it  turi)id,  by  stand- 
ing for  several  days  over  chloride  of  calcium,  and  decantation,  is 
transparent  and  colourless;  has  a  density  of  1*036  at  14°;  has  a  mild 
alliaceous  odour;  a  taste  which  is  not  burning  but  cooling;  boils  between 
115^  and  118^;  but  is  partially  decomposed  by  distillation,  even  in  a 
stream  of  gas,  ammonia  being  formed,  as  shown  by  the  vapour  browning 
turmeric  paper  slightly,  and  a  brown  resin  remaining,  which  gives  off  a 
large  quantity  of  ammonia  when  more  strongly  heated,  and  from  which^ 
by  continued  boiling  with  water,  a  volatile  alkaloid,  not  yet  further 
examined,  may  be  extracted.  The  oil,  when  boiled  with  baryta-water, 
forms  sulphide  of  barium,  and  a  non-volatile  substance  which  remains 
in  solution  and  appears  to  be  an  alkaloid.  From  lead  and  silver  salts 
it  also  precipitates  the  sulphides  on  boiling.  It  forms  a  precipitate 
with  alcoholic  corrosive  sublimate,  and  if  the  solution  be  not  too  dilute, 
likewise  with  alcoholic  bichloride  of  tin.  It  is  sparingly  soluble  in 
water,  but  dissolves  in  all  proportions,  in  alcohol  and  ether.  (Will.) 

wiu.        wm.  Will. 

mi      .i  .    .  three  times 

The  otl  once,     twice,  rectified. 

28  C 168  ....  50-76  ....  50-35     ....     50*20     .... 

3N 42  ....  12-69  ...  12-30     ....     10-40      ...     9*73 

25  H     25  ....  7*55  ...       788     ....       7*84     .... 

4S 64  ....  19-33  ....  20-50 

4  O  f. 32  ....  9-67  ....       8-97 

C»N»H»S^O*  ..     331     ....  10000     ....  100-00 

As  the  oil  gives  off  ammonia  at  each  rectification,  whereby  the  amonnt  of  nitrogen 
is  principallT  diminished,  it  is  probable  that  the  original  oil,  before  the  first  rectificatioii 
was  C«N3H»SK>*+  NH»«C2«iVH»S^0S  or  divided  by  2  :  C"N«H"S203,  and  therefore 
C^N^HMQ*  (sinapolinc)  +  2HS  (Will). 

According  to  this  assumption,  the  equation  for  the  decomposition  of  oil  of  mustard 
by  alcoholic  potash  should  be  the  following  : 

3C«NH»S«  +  3K0  +  5HO  «=  2(KO,C02)  +  C«NH«KS*  +  C"N2HMSW  (Will.) 

11.  When  oil  of  mustard  is  mixed  with  pulverized  Boda-lime,  and 
heated  for  some  time  to  120°  in  a  sealed  tube,  the  sharp  mustard  odour 
is  found,  on  opening  the  tube,  to  be  replaced  by  an  aromatic  alliaceous 
odour  ;  and  on  distilling  the  liquid,  oxide  of  allyl  (ix.  363,)  is  ob- 
tained, while  sulphocyanide  of  sodium  remains,  often  mixed  with  sul- 
phide of  sodium,  produced  by  the  secondary  action  of  the  excess  of  soda 
on  the  sulphocyanide  of  sodium.  (Wertheim.) 

C?NH*S»  +  NaO  -  CWO  +  C«NNaS«* 
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Polyerized  hydrate  of  potash  acts  in  the  cold  upon  oil  of  mustard, 
just  like  alcoholic  potash;  but  the  products  do  not  come  out  so  pure, 
because  it  is  more  difficult  to  prevent  the  temperature  from  rising  too 
high.  In  this  case  also  the  potassium-salt  C^NH'KS*  is  produced  with- 
out any  evolution  of  gas,  but  no  sulphocjranide  of  potassium.  The  mass 
dissolved  in  water,  and  slightly  supersaturated  with  acid,  sometimes 
shows  a  slight  reddening  with  ferric  salts;  but  the  colour  is  altogether 
different  from  that  which  is  produced  by  sulphocyanide  of  potassium, 
and  disappears  on  the  addition  of  more  acid.  (Will.)  —  Even  when  oil  of 
mustard  is  heated  with  hydrate  of  potash,  whereby  violent  action  and 
ebullition  are  produced,  no  hydrogen  is  evolved,  but  only  ammonia,  and 
the  residue  contains  C^NH'KS*.  (Will.)  Hydrate  of  potash,  thrown  in 
pieces  into  oil  of  mustard,  produces  a  violent  action,  evolves  hydrogen, 
and  forms  a  potash-salt  soluble  in  water  and  alcohol,  the  acid  of  which 
is  oily  and  floats  on  water  without  dissolving.  (Boutrou  &  Fremy.) 

12.  Oil  of  mustard  and  ntonosulpkide  of  potassium^  heated  together 
for  some  time  to  100"^  in  a  sealed  tube,  yield  a  distillate  of  oil  of  garlic, 
and  a  residue  of  sulphocyanide  of  potassium.  (Wertheim.) 

C8NH«S«  +  KS  =  C«H«S  +  C^NKS*. 

If  a  poljBulphide  of  potassium  be  used,  crystalline  needles  sublime,  con« 
sisting  probably  of  an  oil  of  garlic  with  a  larger  amount  of  sulphur. 
(Wertheim.) 

13.  Fotamum  acts  upon  oil  of  mustard,  even  at  ordinaiy  tempera- 
tures, with  evolution  of  gas,  and  when  heated  produces  a  nery  explo- 
sion. When  this  does  not  take  place,  sulphocyanide  of  potassium 
appears  to-be  formed,  together  with  an  oil  different  from  oil  of  mustard. 

—  Potassium  immersed  in  the  oil,  becomes  covered  with  gas- bubbles,  and 
forms  a  brown  mixture;  when  the  mixture  is  gently  heated  in  closed 
(but  not  in  open  vessels),  a  slight  fiery  explosion  takes  place,  accom- 
panied by  black  smoke  and  evolution  of  ammonia;  and  the  residue,  if 
more  strongly  heated,  gives  off  a  small  quantity  of  gas  which  bums  with 
a  red  flame,  and  leaves  sulphocyanide  and  sulphide  of  potassium,  mixed 
with  charcoal.  (Aschoff.)  —  Oil  of  mustard,  even  when  dehydrated  by 
chloride  of  calcium  and  then  rectified,  acts  immediately  on  potassium  at 
ordinary  temperatures,  the  action  being  accelerated  by  gentle  heating  in 
a  retort  (if  too  strongly  heated  the  liquid  would  take  fire).  The  mass 
becomes  slightly  coloured;  gives  off  a  gas  not  yet  examined;  yields  a 
distillate  of  oil  of  garlic  [or  something  similar],  and  leavea  a  white  residue 
of  sulphocyanide  of  potassium.  The  oil  thus  obtained  is  colourless;  exhi- 
bits the  odour  and  reactions  of  oil  of  garlic,  giving  a  black  percipitate 
with  nitrate  silver,  white  with  corrosive  sublimate,  and  yellow  with 
bichloride  of  platinum;  and  contains  58*8  p.  c.  C,  and  8'4  H.  But 
when  rectified  with  potassium,  it  gives  up  more  sulphur  to  that  metal. 
The  resulting  sulphocyanide  of  potassium  forms  with  a  mixture  of  fer- 
rous and  cupric  sulphates,  a  white  precipitate  uncontaminated  either 
with  cyanide  or  sulphide  of  copper.  (Gerhardt.)  [As  the  evolved  gas  was  not 
examined,  Gerhardt  gives  no  equation  for  t}iis  decomposition.  As  oil  of  mustard  con- 
tains only  2  S,  oil  of  garlic  1  S,  and  sulphocyanide  of  potassium  2  S,  the  reaction  is 
not  very  intelligible.  Moreover,  Gerhardt's  oil  differs  from  oil  of  garlic  in  many 
respects.]     Gom/7artf  Liebig.  (^nit.  PAarm.  57,  IIC.) 

14.  Oil  of  mustatd  coats  certain  of  the  Jieavy  metah  with  sulphide. 

—  The  oil,  shaken  up  with  water  and  mercury,  blackens  the  mercury 
immediately,  but  Qevertheless  retains  its  pungent  odour  for  several  days, 
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and  yields  by  distillation  a  pungent  oil,  still  containing  a  latge  quantity 
of  sulphur.  (Boutron  &  Robiquet.)  In  contact  with  mercury  and  oxygen 
gas,  it  forms  sulphide  of  mercury,  becomes  thicker,  and  acquires  the 
power  of  reddening  litmus.  (Aschoff.)  In  the  preparation  of  oil  of 
mustard,  the  still  becomes  coated  with  sulphide  of  copper,  not,  however, 
if  the  distillation  be  performed  with  steam.  (Wittstock.) 

15.  In  contact  with  ammonia,  oil  of  mustard  is  immediately  con- 
verted into  thiosinnamine  (p.  57). 

T  It  absorbs  ethylamine  with  great  rapidity,  and  is  converted  into 
tJdodnethylamine  (p.  61);  it  appears  to  act  in  a  similar  manner  on 
niethylamine,  propylamine,  and  amylamine.  (Hinterberger,  Ann,  Pharm. 
83,  346.) 

17.  With  aniline  and  naphtJialidine,  it  forms  compounds  which  do 
not  appear  to  be  of  basic  nature.  (Zinin,  Ann,  Pharm,  85,  328.)  IT 

Combiiiatians,  —  The  oil,  when  it  has  not  been  dried  with  chloride  of 
calcium,  contains  in  solution  a  small  quantity  of  water,  and  therefore 
becomes  turbid  in  the  cold  (Wittstock).  —  It  dissolves  sparingly  in 
water;  this  mustard-tvater  is  obtained  in  the  preparation  of  oil  of 
mustard. 

With  the  aid  of  heat  it  dissolves  a  very  large  quantity  of  pJios- 
phoj'usj  which,  on  cooling,  first  separates  in  the  liquid  form,  and  then 
solidifies  at  a  temperature  below  43^.   (Fontenelle,  Dumas  &  Pelouze.) 

With  the  aid  of  heat,  it  dissolves  a  very  large  quantity  of  stdphur, 
which  crystallizes  out  on  cooling.  (Font.  Dum.  &  Pel.) 

H  Mnstard'Oil  mth [Sulphide  of  Potassium.*-^ a,  C®NH*S*,2KS:  — 
Deposited  in  the  form  of  a  white  gi*anular  salt,  on  mixing  an  alcoholic 
solution  of  monosulphide  of  potassium  with  oil  of  mustard,  the  former 
slightly  in  excess,  and  evaporating  at  a  gentle  heat.  Gives  off  oil  of 
mustard  when  heated,  but  does  not  change  colour.  (Will.  Ann,  Pharm. 
92,  62.) 

WiU. 

8  C 48-0     ....     22-92 

N    140     ...       6-68 

5  H    5-0     ....       2-39 

4S 64-0     ....     30-57 

2K    78-4     ....     37-44     39-2 

C?'NH5S2,2KS   209-4  100*00 

6.  C^NH'S*,KS.  —  Separates  from  the  mother-liquor  of  the  salt  a, 
when  left  to  stand  in  vacuo  over  oil  of  vitriol,  in  needle-shaped  crystals, 
having  a  scarcely  perceptible  yellowish  tinge.  (Will.) 

Will. 
8  C 48-0     ....     31-13 

N 14-0     ....       9-08 

5H 5-0     ....       3-24 

3S 48-0     ....     31-13 

K 39-2     ....     25-42     ....     25-5     25-0 

C«NH5S2,KS 154-2     ....  100-00 

Mustard-oil  with  Sulphide  of  5i7ritm  — C«NH«S^2BaS.  — When 
oil  of  mustard  is  gradually  added  to  a  warm  yellow  solution  of  sulphide 
of  barium  (as  obtained  by  treating  the  crude  sulphide  with  water),  till 
its  odour  remains  pennanent,  the  filtered  liquid  yields  on  cooling  colour- 

VOL.    X.  E 
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less  or  slightly  yellowish  laminsa,  which  crumble  to  a  white  powder  when 
exposed  to  the  air.  The  salt  smells  of  mustard-oil,  and  bums  with  a 
glimmering  li^ht  when  somewhat  strongly  heated.  Precipitated  from  the 
aqueous  solution  by  alcohol.  Crystallizes  with  2  At.  and  with  6  At. 
water.  (Will.  Ann.  Pharm.  92,  65.) 

WOK  2  At.  Water.  Will 

8  C  48-0  ....  16-77 

N  14-0  ....       4*89 

7  H  7-0  ....       2-45 

4S    64-0  .  .  22-36 

2  0  16-0  ...       5-59 

2Ba 137-2  ....  4794     49-1     ....     47*3 

C8NH«S«,2BaS  +  2Aq      286-2    ....  100-00 

With  QAt.  Water.  Will. 

8C 48-0  ....  14-90 

N    14-0  ....  4-05 

11  H    110  .  .  3-41 

4S 64-0  ....  19-86 

6  0    48-0  ....  14-90 

2Ba  137-2  ....     42-88     41-6 

C8NH*S2,2BaS  +  6Aq 322-2     .  .  10000  %. 

Mustard-water  forms  with  mercurous  nitrate  a  white  precipitate 
(Horneroann),  which  turns  grey  (AschoiF).  It  likewise  forms  a  white 
precipitate  with  mercuric  nitrate,  and,  after  a  while,  with  corrosive  «e5- 
limate.  (Hornemann.)  Oil  of  mustard  dissolved  in  alcohol,  forms  with 
corrosire  sublimate,  a  precipitate  which  contains  mercury  and  chlorine 
in  unequal  numbers  of  atoms.  (Will.) 

Under  certain  circumstances,  a  crystallizable  compound  of  oil  of 
mustard  with  bichloride  of  platinum  may  be  obtained,  which,  in  presence 
of  water,  is  gradually  decomposed,  with  evolution  of  carbonic  acid,  and 
formation  of  a  dark  pulverulent  body.  (Will.) 

Oil  of  mustard  dissolves  very  r^ily  in  alcohol  and  etiier,  (Dumas  & 
Pelouze,  Faur6  &  others.) 


Appendix  to  Oil  op  Mustard. 
1.  Formation  of  OH  of  Muttard, 

BouTRON  &  RoBTQUET.     J,  Pharm,  17,  294;  abstr.  Schw.  63,  94. 
Faur6.     J.  Pharm.  17,  299;  abstr.     Schw.  63,  101.     J.  Pharm.  21, 

464. 
GuiBouRT.     J.  Pharm,  17,  360. 
Ed.  Simon.     Po^g,  43,  651;  51,  383. 
BussY.     J.  Pharm.  26,  39;  also  Ann.  Pharm.  34,  223. 
BouTRON  &  Fremy.     J.  Pharm.  26,  48;  also  Ann.  Pharm,  34,  230; 

also  J.  pr.  Chem.  19,  230;  J.  Pharm,  26,  112. 
WiNCKLER.     JaJirh.  pr.  Pharm,  3,  93. 
Lepage.     J,  Chim,  med.  22,  171. 

Oil  of  mustard  does  not  exist  ready  formed  in  cruciferous  plants,  at 
least  not  in  their  dry  parts,  as  in  the  seeds,  especially  in  the  seed  of  black 
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mustard.  (The  seed  of  wbite  mustard  does  not  yield  oil  of  mustardi 
but  owes  its  sharpness  to  sulpbosinapine;  it  likewise  contains  mjrosin.) 
The  production  of  the  oil  requires  the  presence  of  water,  by  which  the 
mutual  action  of  two  substances  contained  in  black  mustard  is  brought 
fkbont.  One  of  these  substances  is,  according  to  Bussy,  Myronic  acid, 
(p.  53,)  which  is  present  in  the  form  of  a  potash-salt;  the  other  is 
Sfyrosiriy  (p.  54,)  a  substance  closely  allied  to  emulsin,  which,  in 
presence  of  water,  acts  as  a  ferment  on  the  myronic  acid,  and  forms  oil 
of  mustard  ont  of  it.  These  propositions  are  deduced  from  the  follow-* 
ing  experiments,  which,  on  the  other  hand,  are  thereby  explained. 

The  dry  powder  or  flour  of  black  mustard,  is  inodorous.  (Guibourt,) 

When  dried  over  the  water- bath,  it  exhibits  the  mustard  odour 
only  at  first,  so  long  indee*!  as  it  contains  moisture.  The  inodorous 
residue  tastes  sharp,  and  when  treated  with  cold  water,  immediately 
gives  off  the  strong  odour  of  mustard.  (Faure.) 

The  fat  oil  expressed  from  dry  mustard-flour  is  mild ;  that  obtained 
from  the  wet  powder  has  a  strong  mustard-odour.  (Faur^.)  Mustard- 
flour  moistened  either  with  cold  or  with  luke-warm  water,  soon  exhi- 
bits its  sharpness,  the  more  qnickly  indeed  as  the  water  is  warmer. 
(Fanr6.) 

Scurvy-grass  loses  all  its  odour  when  dried,  and  if  distilled  with 
water,  yields  an  insipid  distillate;  but  when  distilled,  even  after  the 
lapse  of  a  year,  with  the  cold  aqueous  infusion  of  white  mnstard  (or 
with  \  pt.  of  the  powder  of  white  mustard),  it  yields  an  acrid  oil.  It, 
therefore,  contains  myronic  acid,  even  after  drying;  but  its  emulsion- 
like substance  must  have  lost  its  power  by  drying.  (Simon.)  —  With 
recently  dried  parts  of  plants,  the  addition  of  white  mustard-flour  is  by 
no  means  necessary.  If  dried  horse-radish,  scurvy-grass,  or  cress,  after 
fourteen  days'  keeping,  be  immediately  heated  with  water,  an  insipid 
distillate  is  obtained;  but  if  before  distillation,  it  be  macerated  in  water 
for  24  hours,  the  distillate  is  as  strong  as  that  obtained  from  the  fresh 
plant.  But  if  the  plant  be  subjected  to  the  same  treatment  after  half 
a  year's  drying,  the  distillate  obtained  from  horse-radish  and  scurvy-grass- 
is  less  powerful,  unless  an  emulsion  of  white  mustard  be  added  berore  the 
distillation.  (Lepage.) 

Mustard-flour  heated  till  it  begins' to  roast,  no  longer  exhibits  any 
sharpness  on  being  mixed  with  water.  (Faure.)  —  So  likewise  the 
strongly  heated  seeds  of  various  kinds  of  Lepidium.  (Pless.) 

The  cold  aqueous  infusion  of  mustard-flour  smells  strongly  of  mustard, 
tastes  sharp  and  bitterish,  reddens  litmus,  and  deposits  a  coagulated 
albuminous  substance  when  heated.  (Faur6.)  —  The  coagulation  takes 
place  at  70^  to  80°.  (Boutron  &  Freniy.) 

When  mustard-flour  is  introduced  into  a  tubulated  retort,  containing 
water  at  75°  to  80^,  no  mustard-oil  is  obtained  by  distillation,  but  an 
insipid  distillate;  if  the  water  be  at  60°,  a  tolerably  large  quantity  of 
oil  is  obtained;  but  water  under  50°  yields  the  entire  quantity.  Hence 
mustard-paste  prepared  with  boiling  water,  is  inactive,  the  emulsion- 
like  matter  being  coagulated  by  the  hot  water,  and  thereby  losing  its 
power  of  producing  mustard-oil.  (Faur6.) 

If  the  mustard-flour  be  macerated  for  some  hours  in  cold  water  before 
distillation,  till  the  myrosin  is  dissolved,  and  has  eliminated  the  mustard- 
oil  from  the  myronate  of  potash,  the  whole  of  the  mustard-oil  is  obtained 
by  distillation;  but  the  more  quickly  the  water  is  heated  to  the  boiling 
point  in  contact  with  the  mustard-flour,  and  the  myrosin  thereby  coagulated 
before  it  has  time  to  act  on  the  myronate  of  potash^  the  smaller  is  the 
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quantity  of  oil  obtained;  hence  also  no  oil  is  obtained  by  distilling 
mustard-flour  in  Beindorf's  apparatus  with  the  vapour  of  boiling  water. 
(Hesse,  Ann,  Fharra,  14'41.) 

Entire  mustard-seeds  distilled  with  water,  yield  no  mustard-oil;  but 
jf  they  are  boiled  with  water  for  five  minutes,  then  dried  and  bruised, 
they  no  longer  exhibit  any  sharpness  when  treated  with  cold  water. 
(Faur6.) 

The  aqueous  decoction  of  blacli  mustard-flour  does  not  emit  any 
odour  of  mustard  when  mixed  with  white  mustard-flour  or  its  cold 
aqueous  infusion.  (Robiquet  &  Bussy.)  Similarly  with  the  decoction  of 
horse-radish,  scurvy-grass,  or  cress,  when  mixed  with  an  emulsion  of 
white  mustard.  (Lepage.) 

Chlorine-water,  dilute  sulphuric  acid,  and  other  mineral  acids,  coagu- 
late the  emulsion-like  substance,  and  consequently  neither  produce  sharp- 
ness nor  yield  any  acrid  distillate.  (Boutron  &  Robiquet;  Faure.)  — 
But  the  sharpness  of  mustard-flour  macerated  with  cold  water,  is  by  no 
means  removed  by  dilute  sulphuric  acid.  (Faure.) 

Dilute  solutions  of  alkali-salts  evolve  the  sharpness  from  mustard- 
flour.  (Faur6.)  Aqueous  solutions  of  copper  and  mercury-salts  (and  of 
silver-salts,  according  to  Lepage,)  produce  no  sharpness  with  mustard- 
floiir.  (Faur6.) 

With  dilute  carbonate  of  potash,  mustard-flour  emits,  not  a  sharp 
odour,  but  an  odour  like  that  of  melilot,  and  afterwards  an  hepatic  odour; 
it  does  noi  yield  any  acrid  distillate.  (Boutron  &  Robiquet.)  Aqueous 
caustic  alkalis  likewise  emit  no  sharpness;  and  the  mustard-flour,  which 
is  thereby  coloured  dark  yellow,  does  not  yield  mustard-oil,  if  subse- 
quently washed  with  water  and  distilled.  (Faure.) 

Mustard-flour  fcirms  with  vinegar  neither  a  sharper  nor  a  milder  paste 
than  with  water.  (Boutron  &  Robiquet.)  Vinegar  almost  wholly  pre- 
vents the  development  of  the  acrid  quality.  (Guibourt.) 

Mustard-flour,  mixed  with  at  least  twice  its  weight  of  powdered 
nutgalls,  does  not  exhibit  any  sharpness  on  addition  of  water,  because  the 
emulsion-like  substance  is  coagulated  by  the  tannin.  (Faur6.)  Mustard- 
flour  does  not  form  an  acrid  paste  with  alcohol.  When  exhausted  with 
alcohol,  it  yields  a  slightly  bitter  but  not  acrid  tincture,  and  an  insipid 
powder,  which  no  longer  exhibits  any  acridity  when  mixed  with  water. 
(Boutron  &  Robiquet,  Faure.)  But  after  immersion  in  water  for  a  day 
or  two,  the  tasteless  powder  again  emits  the  sharp  mustard-odour. 
(Bussy.)  [The  myrosin  which  has  been  coagulated  by  the  alcohol,  is, 
probably,  restored  to  activity  by  long  contact  with  water.]  When  the 
mustard-flour  which  has  been  exhausted  with  alcohol,  is  well  boiled 
with  water,  a  bitter  decoction  [containing  myronate  of  potash]  is 
obtained,  which,  after  cooling,  yields  a  large  quantity  of  mustard-oil 
with  the  emulsion  of  white  mustard  [containing  myrosin],  but  not  witli 
the  emulsion  of  sweet  almonds  or  linseed.  (Boutron  &  Fremy.)  —  The 
seed  of  various  species  of  Lepidium,  after  exhaustion  with  alcohol,  no 
longer  exhibits  any  acridity  when  treated  with  water.  (Pless.)  When 
horse-radish,  scurvy-grass,  or  cress  is  exhausted,  after  drying,  with  cold 
85  per  cent,  alcohol,  and  the  alcoholic  extract  is  dissolved  in  water, 
the  solution  yields,  with  emulsion  of  white  mustard,  a  certain  quantity 
of  mustard-oil;  and  the  plant,  after  exhaustion  with  alcohol,  still  yields, 
with  the  same  emulsion,  a  large  quantity  of  oil.  (Lepage.)  [The  alcohol 
probabl}'  dissolves  only  part  of  the  myronic  acid.] 

Ether  does  not  deprive  mustard-flour  of  the  capability  of  producing 
mustard-oil  with  water.  (Faure.) 
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Myronic  Acid, 

Myronsdurtf  Acide  myronique;  from  fivpov,  sweet>8melling  ointment  l^Occnn 
in  black  mustard^  in  combination  with  potash. 

Preparation.  Black  mastard-flour  is  dried  at  100^,  the  fat  oil  pressed 
out  as  completely  as  possible,  and  the  residue  exhausted  first  in  the 
strainer,  at  the  temperature  of  the  air,  and  then  with  B5  per  cent,  alco- 
hol at  50^  or  60^.  The  alcohol  removes  a  certain  quantity  of  foreign 
matter,  which  would  impede  the  crystallization  of  the  myronate  of  pot- 
ash, and  likewise  a  very  small  quantity  of  myronate  of  potash,  which 
may,  however  be  recovered  by  evaporating  the  alcoholic  infusion,  exhaust- 
ing the  extract  with  water,  and  evaporating  the  filtrate.  The  mustard 
which  has  been  exhausted  with  alcohol,  if  freed  from  alcohol  under  the 
press,  and  treated  with  water,  either  warm  or  cold,  gives  up  to  the  water 
the  myronate  of  potash,  which  may  then  be  obtained  in  the  colourless  state 
by  evaporating  the  filtrate  to  a  thin  extract  at  a  gentle  heat,  exhausting 
with  weak  alcohol,  which  separates  a  viscid  substance,  evaporating  the 
alcoholic  filtrate,  and  washing  the  resulting  crystals  with  weak  alcohol. 
The  acid  may  be  obtained  from  the  potash-salt,  either  by  mixing  the 
aqueous  solutions  of  100  pts.  myronate  of  potash  and  38  pts.  tartaric 
acid,  evaporating  to  a  certain  extent,  and  extracting  the  myronic  acid 
with  alcohol;  or,  which  is  better,  converting  the  potajsh-salt  into  a  baryta- 
salt,  and  precipitating  its  aqueous  solution  with  an  equivalent  quantity 

of  sulphuric  acid.  (Respecting  this  preparation,  compare  £.  Simon,  Fogg,  51, 
383,  and  Winckler,  Jahrh,  pr,  Pharm.  3,  93).  —  Lepage  did  not  succeed  in  preparing 
myronate  of  potash  from  horse-radish. 

The  colourless  aqueous  acid  thus  obtained,  leaves,  on  evaporation,  an 
inodorous,  bitter,  and  sour,  uncrystallizable  syriip^  which  reddens  litmus 
strongly. 

It  contains  C,  N,  H,  S,  and  0. 

It  decomposes  when  more  strongly  heated,  yielding  various  volatile 
products.  —  Its  dilute  solution,  when  boiled  for  some  time,  gives  off  sul- 
phuretted hydrogen.  —  With  aqueous  myrosin  it  yields  oil  of  mustard. 

The  Myroivates  are  inodorous.  They  likewise  yield  oil  of  mustard 
with  aqueous  myrosin.  They  are  all,  even  the  baryta,  lead  and  silver- 
salts,  soluble  in  water.  The  ammonia,  potash,  soda,  and  baryta-salts  are 
crystallizable.  The  potash-salt  forms  large,  transparent,  colourless 
crystals,  which  are  neutral,  permanent  in  the  air,  have  a  cooling  and 
bitter  taste,  neither  give  off  water  nor  undergo  any  other  change  at  100% 
but  fuse  at  a  stronger  heat,  swelling  up,  giving  off  an  odour  like  that  of 
burnt  gunpowder,  and  leaving  first  a  tumefied  charcoal,  and  then  sulphate 
of  potash.  Hot  nitric  acid  acts  upon  the  potash-salt  with  evolution  of  red 
fumes,  and  forms  sulphate  of  potash.  Weak  alcohol  dissolves  a  small 
quantity  of  the  potash-salt,  absolute  alcohol  none  at  all. 

Myronic  acid  dissolves  in  alcohol,  but  is  not  perceptibly  soluble  in 
ether.  (Bussy.) 
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Myrosin. 

The  emalsion-like  substance  in  black  and  white  mustard-seed.  The 
seed  of  RaphamiB  sativus,  Brassica  jVapiu,  oleracea  and  campestriB, 
Erysimum  Alliaria,  CheirarUkus  Cheiri,  Draba  venuif  Cardamlne  pratensU 
and  amara  and  Thlaspi  arvense^  likewise  contain  myrosin.  (Lepage.) 

Pulverized  white  mustard  is  exhausted  with  cold  water;  the  filtrate 
evaporated  to  a  syrup,  at  a  temperature  below  40^;  the  syrup  preci- 
pitated by  a  moderate  quantity  of  alcohol;  the  precipitate  dissolved  in 
water  after  the  alcohol  has  been  poured  off,  and  the  solution  evaporated 
to  dryness,  at  a  temperature  below  40°. 

Myrosin,  as  thus  obtained,  resembles  other  protein-compounds. 
When  incinerated,  it  leaves  sulphate  of  lime. 

In  the  state  of  aqueous  solution,  it  is  coagulated  by  heat  and  also  by 
alcohol,  and  loses  its  power  of  eliminating  oil  of  mustard  from  myronic 
acid;  but  it  recovers  this  power  after  immersion  in  water  for  24  to 
48  hours. 

The  solution  of  myrosin  mixed  with  myronates,  gives  off,  after  five 
minutes,  a  faint  odour  of  mustard-oil,  which  gradually  grows  stronger; 
and  if  the  liquid,  which  has  become  turbid  and  perceptibly  sour,  be  then 
distilled,  the  mustard-oil  passes  over.  The  turbidity  proceeds  from  a 
protein-compound,  which,  when  collected  on  a  filter,  appears  like  a  white 
cream,  and  under  the  microscope  is  seen  to  consist  of  small  globules  like 
those  of  beer-yeast ;  this  substance  does  not  eliminate  mustard-oil  from 
myronate  of  potash.  —  Myrosin  does  not  eliminate  hydrocyanic  acid 
from  amygdalin:  neither,  on  the  other  hand,  does  synaptase  (the  emul- 
sion of  almonds),  evolve  mustard-oil  from  the  myronates. 

The  aqueous  solution  of  myrosin  is  transparent,  colourless,  and  gummy, 
and  froths  when  agitated.  (Bussy,  J.  Fharm,  26,  44;  comp,  Winckler, 
Jahrh,  pr,  Pharm.  3,  93). 

2.     Oils  related  to  Oil  of  Mustard. 

Many  of  the  oils  obtained  from  cruciferous  plants  by  distillation  with 
water  exhibit,  to  a  certain  extent,  the  same  chemical  relations  as  oil  of 
mustard,  the  slight  difierences  of  odour  perhaps  arising  from  the  pre- 
sence of  small  quantities  of  other  oils.  In  several  oils  obtained  from 
crucifersB,  considerable  quantities  of  garlic-oil  may  be  detected.  Others 
again  exhibit  quite  peculiar  chemical  characters.  But  they  all  appear  to 
agree  with  mustard-oil  in  containing  nitrogen  and  sulphur. 

A.     Oils  neurit^  identical  with  Oil  of  MtLstard, 

a.  Oil  of  Horse-radisk.  — Obtained  from  the  root  of  Cochlearia  Anmo- 
racia,  by  making  it  into  a  paste  and  distilling  it  per  se.  (Einhof.)  — The 
oil  exists  in  the  root  ready  formed,  and  exhibits  its  odour  immediately 
on  triturating  the  root.  If  the  distillation  bo  performed  in  a  copper 
still  with  a  tin  head,  only  a  small  quantity  of  oil  is  obtained,  in  conse^ 
quence  of  the  formation  of  metallic  sulphide;  hence  it  is  best  to  distil 
3  pts.  of  the  finely  chopped  root  with  2  pts.  of  water  in  a  glass  vessel; 
100  pts.  of  the  root  thus  treated,  yield  about  0'05  pts.  of  crude  oil, 
which  mast  be  rectified  with  water,  and  dried  over  chloride  of  calcium. 
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The  purified  oil  is  colourless  or  very  pale  yellow;  has  a  density  of  I'Ol; 
smells  like  oil  of  mustard;  and  contains  48*41  p.  c.  C  and  5*26  H. 
(Hubatka.)  The  crude  oil  is  light  yellow,  of  the  consistence  of  cinnamon- 
oil,  and  sinks  in  water;  it  evaporates  quickly,  and  has  an  intolerable 
odour  of  horse-radish,  so  strong  indeed  that  a  drop  of  it  is  sufficient  to 
fill  a  room  with  the  odour;  tastes  sweet  at  first,  afterwards  sharp  and 
burning,  and  inflames  the  lips  and  tongue.  (Eiuhof.)  —  When  the  oil  is 
kept  for  a  year  under  water  in  a  closed  vessel,  it  disappears,  and  silvery 
needles  are  formed,  which  smell  like  horse-radish,  excite  irritation  in  the 
throat,  melt  when  heated,  exhaling  an  odour,  first  of  horse-radish,  then 
of  peppermint,  then  of  camphor,  and  volatilize  at  the  same  time  com- 
pletely; they  dissolve  but  slowly  in  alcohol.  (Einhof.)  —  The  pure  oil 
acquires,  after  a  time,  a  deeper  yellow  colour.  When  it  is  treated  with 
nitric  acid,  a  violent  evolution  of  nitric  oxide  takes  place,  and  a  porous 
substance  [nitrosinapylic  acid  1]  separates  out;  but  long-oon tinned  action 
is  required  to  convert  the  sulphur  completely  into  sulphuric  acid.  Oil  of 
vitriol  acts  violently  on  the  oil,  with  evolution  of  sulphurous  acid. 
Chlorine  gas  converts  the  oil,  with  formation  of  hydrochloric  acid  and 
chloride  of  sulphur,  into  a  thick  dark  mass,  which  melts  at  100^,  and 
when  treated  with  alcohol,  leaves  a  viscid  insoluble  residue,  smelling  like 
melted  sulphur.  Horse-radish  oil  not  only  yields  sinapoline  with  hydrated 
oxide  of  lead,  but  likewise  thiosinnamine  with  ammonia.  (Hubatka.) 
—  The  solution  of  horse-radish  oil  in  water  is  neutral,  forms  a  brown 
precipitate  with  neutral  acetate  of  lead,  and  black  with  nitrate  of  silver, 
The  oil  dissolves  readily  in  alcohol.  (Einhof,  j^.  Gehl.  5,  365.)  Hubatka, 
Ann.  Fharm,  47,  153;  see  also  Tingry,  CrelL  Ann.  1790,  2,  68;  Gutret, 
Crell.  Ann.  1792,  2,  180. 

h.  OH  of  Scurvy-grasB,  —  Obtained  from  the  fresh  herb  of  Cochlearia 
of.  The  dry  herb  does  not  yield  any  oil  by  distillation  with  water,  unless 
it  be  previously  mixed  with  white  mustard-flour.  The  oil  is  exactly 
like  oil  of  mustard,  but  does  not  boil  below  156°  to  159°.  (E.  Simon, 
y.  Br.  Arch.  29,  185;  Fogg.  50,  377.)  The  oil  is  yellowish,  heavier 
than  water,  has  a  transient  penetrating  odour,  and  a  very  sharp  taste. 
(Bucholz.)  It  is  brownish  yellow  and  lighter  than  water.  (Reybaud, 
J.  Pharm.  20,  453.)  By  2  pts.  of  faming  nitric  acid  it  is  converted  into 
a  soft  resin.  THasse.)  This  oil,  like  oil  of  mustard,  yields  sinapoline 
with  hydratea  oxide  of  lead,  and  thiosinnamine  with  ammonia,  and  the 
thiosinnamine  thus  formed  likewise  yields  hydrosulphocyanic  acid  by  dis- 
tillation with  dilute  sulphuric  acid,  and  sinnamine^  when  treated  with 
hydrated  oxide  of  lead.  (E.  Simon  )  —  The  solution  of  the  oil  in  alcohol, 
the  SpirituB  Cochlearice,  deposits,  when  kept  for  some  time,  colourless, 
inodorous,  warm-tasting,  very  delicate  needles,  which,  when  heated,  emit 
a  strong  odour  of  horse-radish,  and  blacken  a  silver  needle;  are  decom- 
posed by  nitric  acid,  giving  ofl*,  first  nitrous  fumes  with  eflTervescence, 
and  then  an  odour  of  bitter  almonds;  and  dissolve  in  oil  of  vitriol,  hydro- 
chloric acid  and  potash.  (Riem.  Jahrh.  prakt.  Pharm.  1,  327.)  The 
Spiritus  Cochlearice  comp.  deposits  crystals  of  sulphur.  (Lepage,  J,  Chim. 
mid.  17,  293.) 

c.  Oil  from  the  root  of  Erysimum  Alliaria  (AUiaria  of.)  The 
7*oot  in  spring,  before  the  leaves  are  developed,  smells  like  horse-radish, 
and,  when  fresh  cut  and  distilled  with  water  in  a  glass  retort,  yields 
0  03  p.  c.  of  an  oil  resembling  oil  of  mustard,  and  forming  thiosinnamine 
with  ammonia.  — •  The  leaves  of  this  plant,  on   the  contrary,  smell  of 
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garlic,  and  yield  by  distillation  with  water,  a  watery  liquid,  Laving  the 
smell  and  taste  of  garlic.  Perhaps  many  cruciferous  plants  first  pro- 
duce oxide  of  allyl)  which  is  subsequently  transformed,  in  the  roots  into 
Bulphocyanide  of  allyl  (oil  of  mustard),  and  in  the  leaves  into  sulphide 
of  allyl  (oil  of  garlic).  (Wertheini,  Ann.  Fharm,  52,  52.)  —  Th^seeil 
of  Hrysimum  AIL  from  sunny  situations,  yields  only  oil  of  mustard;  that 
from  other  situations  0*6  p.  o.  of  a  mixture  of  90  p.  c.  mustard  oil,  and 
10  p.  c.  garlic-oil.  (Pless.  Ann.  Fharm.  58.  38.) 

d.  Oil  from  the  herb  and  seed  of  Ibens  amara,  —  Behaves  like  oil  of 
mustard.  (Pless.) 

B.     Mixtures  of  the  Oils  of  Mustard  and  Garlic. 
Already  mentioned  (ix.,  372,  373). 

C.     Fectdiur  Oils, 

a.  Oil  of  Cress, — The  herb  of  Lep.idium  riiderale  and  the  inodorous 
seed  of  Lepidium  riiderale,  sativum,  and  campestre,  bruised  and  macerated 
in  water,  yield  by  distillation  a  milky  water,  from  which,  by  repeated 
fractional  rectification  in  glass  vessels,  (inasmuch  as  copper  exerts  a 
decomposing  action),  a  yellow  oil  may  be  obtained.  This  oil,  after 
further  rectification,  is  colourless,  but  turns  yellow  again  on  exposure  to 
light.  It  is  heavier  than  water,  neutral,  exhibits  the  refreshing  but 
somewhat  alliaceous  odour  and  biting  taste  of  water-cresses,  and,  when 
its  vapour  is  inhaled  in  rather  large  quantity,  produces  dryness  iu  the 
throat  and  head-ache.  It  cannot  be  distilled  undecomposed  without 
water.  By  oxidation  with  nitric  acid,  it  yields  sulphuric  acid.  With 
mercurous  nitrate  it  forms  a  black  precipitate  of  sulphide  of  mercury; 
with  corrosive  sublimate  a  white  precipitate;  with  nitrate  of  silver, 
sometimes  white,  sometimes  black;  with  bichloride  of  platinum  in  alco- 
holic solution,  an  orange-yellow  precipitate  after  a  while.  Aqueous  pot- 
ash and  ammonia  have  no  action  on  this  oil.  It  dissolves  with  red  colour 
in  oil  of  vitriol,  and  may  be  separated  again  by  water.  It  dissolves 
slowly  in  water,  readily  in  alcohol  and  ether.  (Pless,  Ann.  Fharm. 
58,  36.) 

The  fresh  leaves  of  Lepidium  latlfolium  yield  by  distillation  with 
water,  a  neutral  oil  heavier  than  water,  together  with  a  milky,  strong- 
smelling  and  sharp-tasting  water,  which  loses  its  sharpness  by  exposure 
to  the  air,  and  likewise  in  a  few  hours  after  being  mixed  with  chlorine 
(whereupon  it  precipitates  chloride  of  barium);  it  gradually  forms  a  black 
precipitate  with  nitrate  of  silver;  blackens  metallic  silver  after  a  while; 
and  is  deprived  of  its  taste  and  odour  by  charcoal  powder.  (Steudel, 
Diss,  de  Acredine  nonnulL  Vejetab,  Tubing.  1805.) 

b.  Oil  of  Madish.  —  The  root  and  seed  of  Baphanus  sativus  yield  with 
water  a  milky  distillate,  from  which  a  small  quantity  of  oil  may  be 
obtained  by  rectification.  This  oil  Is  colourless,  heavier  than  water,  and 
has  the  taste  but  not  the  smell  of  radishes.  It  contains  sulphur.  It 
forms  a  white  precipitate  with  corrosive  sublimate  and  yellow  with 
bichloride  of  platinum.  It  dissolves  with  tolerable  facility  in  water. 
(Pless.) 

The  same  oil  is  obtained  by  distilling  with  water  the  seeds  of  Brassica 
Napusy  CocIUearia  Draba,  and  GheirantKus  annuus.  (Pless.) 
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3,     Peculiar  Acid  obtained  from  Muttard, 

Black  mnstard,  whether  preTiously  exhausted  with  alcohol  or  not, 
or  scurvy  grass,  or  horse-radish,  is  digested  in  water  containing  a  small 
Quantity  of  carbonate  of  soda,  the  liquid  distilled  with  sulphuric  acid, 
the  distillate  neutralised  with  soda,  and  again  distilled  with  sulphuric 
acid  after  6u£Eicient  evaporation. 

The  aqueous  acid  thus  obtained  precipitates  silver  from  the  solution 
of  the  nitrate,  like  formic  acid.  But  its  salts  crystallize  less  easily  and 
lees  soluble  than  the  formiates;  the  lead-salt  dissolves  in  4  or  5  pts.  of 
water. 


/3.    Nitrogen-nucleus,    C^NAdH*. 

TMosinnamine. 

Dumas  &  Pelouze;  Aschopp;  Robiquet  &  Bussy;  L5wig  &  Weid- 

mann:  in  the  memoirs  cited  under  oil  of  mustard. 
Ed.  Simon.     Pogg.  50,  377. 

Sen/dt-ammoniak,  BIiodallin.-^DiscoyeTed  by  Dumas  &  Pelouze  in  1834. 

Fonnation.  Oil  of  mustard  absorbs  ammouiacal  gas  in  large  quantity, 
and  forms  with  it  thiosinnaniiue  without  separation  of  any  substance 
whatever;  it  behaves  in  the  same  way  with  aqueous  ammonia,  in  which 
indeed  it  is  converted  into  a  crystalline  mass  of  thiosinnamine.  (Dumas 
&  Pelouze.) 

C^NIl^SS  +  NH»  «  CSN2H8S3. 

The  formation  of  a  small  quautity  of  sulphocyanide  of  ammonium  in  this 
reaction  is  merely  accidental.  Since  oil  of  mustard  cannot  be  recovered 
from  thiosinnamine  by  the  action  of  either  acids  or  alkalis,  and  as 
thiosinnamine  does  not  give  oif  ammonia  when  treated  with  cold  potash, 
and  but  slowly  when  treated  with  boiling  potash,  the  arrangement  of  the 
atoms  must  have  been  altered  in  its  formation,  and  an  amidogen-com- 
pound  produced.  (Dumas  &  Pelouze.)  This  supposition  is  corroborated 
by  the  fact  that  whereas  oil  of  mustard,  when  treated  with  hyd rated 
oxide  of  lead,  <&c.,  loses  carbon  and  sulphur,  thiosinnamine  is  by  the 
same  reagents  deprived  of  sulphur  only.  (Will.) 

^Preparation.  1.  By  saturating  oil  of  mustard  with  ammoniacal  gas. 
(Dumas  &  Pelouze.)  —  By  placing  oil  of  mustard  together  with  excess  of 
ammonia  in  a  closed  bottle,  till  it  is  completely  converted  into  a  crys- 
talline mass;  dissolving  this  mass  in  water;  decolorizing  it  with  animal 
charcoal;  then  filtering;  and  bringing  it  to  the  crystallizing  point  by 
evaporation  and  cooling.  (Dumas  &  Pelouze.)  —  To  1  vol.  oil  of  mustard, 
3  or  4  vol.  strong  ammonia  may  be  taken.  If  the  non-rectified  oil  be 
used,  the  mother-liquor  decanted  from  the  crystalline  mass  is  coloured 
by  a  resinous  substauce;  but,  when  freed  frum  this  impurity  by  boiling 
with  animal  charcoal,  it  yields  crystals  of  thiosinnamine  to  the  last  drop. 
If  it  bo  not  decolorized,  the  crystals  obtained  are  less  pure,  but  larger 
and  more  developed.  (Will.)     The  two  liquids  need  not  be  agitated 
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together.  As  soon  as  the  orjBtals  are  completely  formed,  the  excess  of 
ammonia  should  hh  left  to  evaporate  in  the  air.  (Kobiquet  and  Bussy.)  — 
The  crystals  first  obtained  are  yellowish,  and  contaminated  with  a  large 
quantity  of  sulphocyanide  of  ammonium:  they  may  be  purified  by  repeated 
crystallization  from  water  and  by  animal  charcoal.  If  the  ammonia  be 
allowed  to  act  gradually  and  in  small  portions  on  the  oil  of  mustard,  the 
quantity  of  thiosinnamine  obtained  is  smaller,  especially  if  the  mixture 
be  frequently  heated  j  and  there  remains  an  oil,  having  no  longer  a  sharp, 
but  rather  a  sulphurous  odour.  (Aschoff.) 

Properties.  White  shining  rhombic  prisms.  (Dumas  &  Pelouze.) 
Prisms  belonging  to  the  right  prismatic  system,  exactly  similar  to  those 
of  formiate  of  baryta.  (Will.)  Oblique  rhombic  prisms  often  having  the 
base  very  much  developed,  and  the  obtuse  edges  of  the  rhomboidal  faces 
replaced  by  several  planes  parallel  to  the  diagonal  of  the  base  which 
joins  the  acute  edges  of  the  prism.  (Berthelot  &  De  Luca.  N.  Ann. 
Chim.  Fhys.  44,  498.)— Melts  at  TO""  (Dumas  &  Pelouze),  at  74^ 
(Wertheim),  to  a  colourless  liquid  (Will),  which  on  cooling  solidifies  in 
a  white  enamel-liko  mass  (Aschoff),  or  in  a  radiating  mass  (Wertheim). 
—  Cannot  be  volatilized  without  decomposition.  (Will.)  —  Inodorous 
and  bitter.  (Dumas  Sc  Pelouze.)  In  moderate  doses,  it  docs  not  exert  a 
poisonous  action  on  the  human  organism,  but  nevertheless  produces 
palpitation  of  the  heart,  sleeplessness,  &c.  (Wohler  &  Frerichs,  An?i, 
Fharm.  6.5,  342.)  Neutral  to  vegetable  colours.  (Aschoff,  Robiquet  & 
Bussy,  Will.)  —  Thiosinnamine  prepared  from  artificial  oil  of  mustard 
(p.  42)  exhibits  the  same  properties  as  that  which  is  obtained  from  the 
natural  oil.  (Berthelot  &  De  Luca;  Zinin.) 
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Wertheim  analysed  the  thiosinnamine  prepared  from  Erysimum  Alliaria; 
Hubatka,  that  obtained  from  Cochlearia  off.;  Berthelot  &  De  Luca,  that  obtained  from 
the  artificial  mustard-oil  prepared  from  iodopropyleoe. 

Decompositions,  1.  Thiosinnamine  is  decomposed  when  somewhat 
strongly  heated,  leaving  a  residue  of  charcoal,  and  giving  off  white, 
pungent-smelling,  alkaline  fumes,  from  which  drops  of  oil  and  hydro- 
sulphocyanic  acid  condense.  (Aschoff.) 

2.  The  concentrated  aqueous  solution  mixed  with  chlorine-water  ex- 
hibits a  turbidity  which  disappears  after  a  while,  but  is  reproduced  by 
the  addition  of  more  chlorine,  then  disappears  again,  and  afterward^ 
contains  hydrochloric,  and  sulphuric,  but  no  hydrosulphocyanic  acid.  — 
In  like  manner,  bromine  forms  with  the  solution,  a  white  precipitate 
which  quickly  disappears,  and  is  reproduced  on  the  addition  of  more 
bromine.  When  the  bromine  has  been  added  to  the  solution  till  a 
yellowish  colour  is  produced,  the  liquid  deposits  a  red-brown  oil,  no 
longer  smelling  like  mustard-oil,  while  hydrobromic  and  sulphuric  acids 
remain  in  solution.  —  A  small  quantity  of  iodine  dissolves  in  the  con- 
centrated solution  of  thiosinnamine  without  colour,  a  larger  quantity 
with  yellowish  colour,  depositing  a  red-brown  oil;  and  the  litmus  red- 
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deDiog  liquid  filtered  therefrom  deposits  on  boiling  a  white  powder, 
containing  salphur  and  iodine.  (Aschoff.) 

3.  Nitric  acid  decomposes  thiosinnamine  with  formation  of  sulphuric 
acid.  (Dumas  &,  Pelouze.) 

4.  When  thiosinnamine  is  distilled  with  dilute  phosphoric  or  sulphuric 
acidj  hydrosulphooyauio  acid  passes  over.  (Aschoff,  E.  Simon.) 

5.  Mercuric  oxide  or  lead-oxide  decomposes  thiosinnamine,  forming 
sinnamine,  a  metallic  sulphide,  and  water  (Robiquet  &  Bussy,  Will): 

C8N3H«S*  +  2HgO  =  C'N^H*  +  2HgS  +  2H0. 

One  pt.  of  thiosinnamine  triturated  with  5  pts.  of  mercuric  oxide,  quickly 
becomes  heated  above  its  melting  point,  and  from  the  resulting  black 
mixture,  water  or  ether  extracts  sinnamine.  (Robiquet  A  Bussy).  Simi- 
larly with  oxide  of  lead  anhydrous  or  hydrated.  After  the  extraction 
of  the  sinnamine  by  ether,  there  remains  sulphide  of  mercury  or  sulphide 
of  lead,  mixed  with  the  excess  of  the  metallic  oxide,  but  free  from 
carbonic  acid  and  sulphocyanogen.  (Will.)  —  According  to  E.  Simon, 
there  is  formed,  *  besides  sinnamine,  another  alkaloid,  which  likewise 
dissolves  in  water,  alcohol  and  ether,  but  is  of  unctuous  consistence;  but, 
according  to  Will's  suggestion,  this  supposed  alkaloid  is  probably 
nothing  but  basic  acetate  of  lead,  inasmuch  as  the  hydrated  oxide  of 
lead  uaed  by  Simon  may  have  contained  acetic  acid.  According  to 
Marchand  &  Simon  also  (J.  pr,  Chem.  19,  235),  thiosinnamine,  freed 
from  part  of  its  sulphur  by  the  action  of  hydrated  lead-oxide  and  water, 
yields  a  filtrate  which  reddens  ferric  salts,  crystallizes  with  difficulty, 
and  again  yields  oil  of  mustard  by  distillation  with  sulphuric  acid. 

6.  Thiosinnamine  boiled  with  Jixed  alkalis  gives  off  ammoniacal  gas  but 
slowly.  (Dumas.  &  Pelouze.)  — When  boiled  for  some  time  with  baryta- 
water,  it  slowly  deposits  carbonate  of  baryta,  while  the  liquid  slowly 
takes  up  sulphide  of  barium,  and  gives  off  a  small  quantity  of  ammonia 
only  when  the  baryta- water  becomes  somewhat  concentrated.  The 
remaining  liquid^  freed  from  baryta  by  carbonic  acid,  yields  by  evapo- 
ration, a  very  bitter  but  scarcely  alkaline  syrup,  which  appears  to 
contain  an  alkaloid  different  from  sinnamine.  (Will.) 

7.  Thiosinnamine,  heated  with  potassium  till  it  melts,  assumes  a 
brown  colour;  at  a  higher  temperature  it  detonates  slightly,  with  emis- 
sion of  black  smoke,  and  forms  sulphide  and  sulphocyanide  of  potassium. 
(Aschoff.) 

Aqueous  sesquichloride  of  iron  is  gradually  deprived  of  its  yellow 
colour  and  acid  reaction  by  thiosinnamine,  and  deposits  black  flakes 
when  boiled.  Sulphate  of  copper  is  decolorized  by  thiosinnamine  if  not 
too  dilute,  and  alcohol  added  to  the  solution  throws  down  light  blue 
flocks.  (Will.)  —  Aqueous  thiosinnamine  forms  with  acetate  of  copper 
a  scanty  whitish  precipitate,  which  afterwards  turns  brown;  and  the 
liquid  filtered  therefrom  assumes,  when  mixed  with  protochloride  of  iron, 
a  reddish  colour,  and  yields  a  copious  white  precipitate  insoluble  in 
hydrochloric  acid.  (Aschoff.) 

C(ymhincUions,  Thiosinnamine  dissolves  in  cold  and  much  more 
readily  in  hot  water  (Dumas  &  Pelouze,  Will);  after  fusion,  it  dissolves 
less  easily.  (Aschoff.)  —  IT.  When  thiosinnamine  (prepared  from  natural 
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mustard-oil)  is  dissolved  in  boiling  water,  the  solution  rarely  crystallizes 
on  cooling;  it  may  even  be  kept  in  capsules  exposed  to  the  air,  without 
depositing  crystals;  but  on  stirring  the  liquid  briskly  with  a  glass- rod, 
it  solidifies  in  a  mass.  Moreover,  when  thiosinnamine  is  melted  under 
a  small  quantity  of  water,  it  remains  at  the  bottom  after  cooling  in  the 
form  of  a  viscous  layer  which  preserves  its  liquid  form  for  a  long  time 
if  left  at  rest,  but  solidifies  immediately  on  agitation.  These  phenomena 
are  sufllciently  marked  to  interfere  with  the  regular  crystallization  of 
thiosinnamine;  hence  to  effect  the  crystallization  it  is  advisable  to  intro- 
duce into  the  tepid  liquid  a  glass  rod,  having  crystals  of  thiosinnamine 
already  attached  to  it,  and  so  placed  that  the  crystals  may  be  just  at 
the  upper  surface  of  the  liquid  or  even  a  little  above.  (Berthelot  &  De 
Luca,  I^.  Ann.  C/iim.  Phyn,  44,  499).  IT. 

Hydrocklorate  of  Thiosinnamine. —  116  pts.  of  pulverized  thiosinna- 
mine exposed  to  the  action  of  a  stream  of  hydrochloric  acid  gas,  and 
gently  heated  towards  the  end  of  tbo  action  till  fusion  takes  place, 
absorb  64*82  pts.  of  hydrochloric  acid.  The  compound,  when  exposed 
to  moist  air,  gives  off  vapours  of  hydrochloric  acid.   (Will.) 

Thiosinnamine  does  not  appear  to  combine  with  sulphuric ,  nitric,  oxalic,  or  acelic 
acid.  (Will.) 

Mercury-compound.  —  The  hydrochloric  acid  solution  of  thiosinnamine 

forms   with   aqueous    corrosive    sublimate    a  white    curdy  precipitate 

soluble  in  acetic  acid;  it  must  be  pressed  between  paper,  and  dried  at  a 

gentle  heat.  (Will.) 

Will. 

8C  480  ...       7-30     7*92 

2N 28-0  ...       4-26     4*64 

8  H 8-0  ....  1-21 

2  S  32-0  ....  4-87 

4  Hg 4000  ...     60-83     60*57 

4  CI 141-6  ....     21-53     21-22 

C«N^H»S2,4HgCl.     657-6     ...  100*00 

Aqueous  thiosinnamine  forms  with  mercurous  nitrate  a  grey  pre- 
cipitate, and  with  mercuric  nitrate,  after  a  while,  a  white  precipitate. 
(Aschoff.) 

Silver-compound.  —  a.  A  warm  aqueous  solution  of  thiosinnamine 
dissolves  a  large  quantity  of  recently  precipitated  chloride  of  silver,  and 
becomes  milky  on  cooling,  with  separation  of  a  turpentine-like  compound 
of  thiosinnamine  and  chloride  of  silver.  (Will.) 

b.  The  thick  white  crystalline  precipitate  obtained  with  concentrated 
aqueous  solution  of  thiosinnamine  and  nitrate  of  silver,  after  being  washed 
with  water,  and  dried  at  100"^,  is  greenish  white,  and  in  the  dried  state 
is  but  little  altered  by  exposure  to  light.  When  decomposed  by  aqueous 
sulphuretted  hydrogen,  it  yields  sulphide  of  silver  and  a  solution  of 
thiosinnamine  and  nitric  acid;  hence  no  mustard-oil  is  reproduced. 
(Lowig  &  Weidmann.) 
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Asclioff  formerly  made  the  following  statements  regarding  this  com- 
ponnd:  Thiosiunamine  forms  with  nitrate  of  silver,  if  concentrated 
solutions  be  used,  a  copious  white  crystalline  coagulum,  soluble  in  excess 
of  either  reagent.  The  precipitate  turns  brown  even  in  the  dark,  and 
glimmers  when  heated,  evolving  a  large  quantity  of  cyanogen  and  leaving 
sulphide  of  silver.  If  it  be  suspended  in  water  and  slowly  decomposed 
by  sulphuretted  hydrogen  (too  rapid  decomposition  causes  rise  of  tem- 
perature and  evolution  of  nitrous  fumes),  and  the  liquid  then  distilled,  a 
light  yellow  oil  having  the  odour  of  mustard-oil  passes  over,  together 
with  an  acid  liquid.  — The  precipitate  dissolves  when  slowly  washed  with 
water,  leaving  however  a  black  powder  probably  consisting  of  sulphide 
of  silver;  the  aqueous  solution  does  not  redden  ferric  salts.  The  pre- 
cipitate dissolves  in  warm  dilute  nitric  acid,  and  separates  again  on 
cooling,  provided  the  liquid  be  not  too  dilute,  and  has  not  been  heated 
too  long.  Very  dilute  solutions  of  thiosinnamine  and  nitrate  of  silver 
remain  clear  when  first  mixed,  but  turn  brown  after  a  while  and  yield  a 
black  precipitate.  (Aschoff.) 

Aqueous  thiosinnamine  forms  a  yellow-brown  precipitate  with  f^*- 
chloride  of  gold.  (Aschoff.) 

Platinum-compound .  —  Thiosinnamine  saturated  with  hydrochloric 
acid  gas  and  dissolved  in  water  forms  with  bichloride  of  platinum  — 
which  may  contain  a  certain  quantity  of  free  hydrochloric,  but  no  nitric 
acid  —  at  ordinary  temperatures,  a  yellow-red  precipitate,  which  fuses' 
and  blackens  at  a  gentle  heat,  and  leaves  sulphide  of  platinum  when  more 
strongly  heated.  (Will.) 

If  the  precipitation  be  performed  with  warm  solutions,  or  if  the 
chloride  of  platinum  be  precipitated  by  thiosinnamine  dissolved  in  water 
and  mixed  with  hydrochloric  acid,  the  precipitate  exhibits  the  somewhat 
different  composition  given  under  h.  (Will.) 


8  C  .. 

Dried  at  100". 

48-0     . 
28-0     . 
9-0     .. 
32-0     .. 
99-0     .. 
lOG-2     .. 

..     14-90     .... 

8-69 

2-79     .... 

9-93 
..     30-73     .... 
..     32-96     .. 

Will, 
a. 

....     30-GG     .... 
..     33-90     ... 

lti-8 

2  N.. 

3  H.. 

1-72 

2S  .. 

Pt 
3  CI.. 

37  to  43 
19  to  20 

C8N2H"S2.HCl  +  PtCP     322-2     ....  100-00 


Thiosinnamine  dissolves  very  readily  in  ether  and  alcohol^  whence  it  is 
partially  precipitated  by  water.  (Dumas  &  Pelouze.) 


T.    Thiosinethylamine.     C"N«H»S'=C«NAd(c5p)H'S». 

HiiVTERDKRGER.     Wien,  AJcad.   Ber.   9,  249;   A^in,  Fharm,   83,  346; 

J.  pr.  Chem.  58,  263;  abstr.  -A^.  Ann,  Chim,  Fhys.  38,  107;  FhajTu. 

Centr.  1852,  956.  JahresheVy  1852,  629. 
Weltzibn.    Ann,  Fhai*m,  94,  103. 

Formation,     1.  By  the  action  of  ethylamine  on  mustard-oil,  (II  in- 
terberger.)  —  2.  By  the  action   of  iodide  of  ethyl   on   thiosinnamine 
(Weltsden.) 
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Preparation,  Oil  of  mustard  absorbs  gaseous  ethylaxnine  with  con- 
siderable rise  of  temperature.  Liquid  ethylamine  hisses  when  dropt 
into  mustard-oil;  and  on  adding  the  oil  to  liquid  ethylamine,  it  is  thrown 
out  by  the  violence  of  the  action.  When  ethylamine  was  passed  in 
excess  into  mustard- oil  cooled  with  ice,  a  thin  syrupy  liquid  was  formed 
having  the  odour  of  ethylamine,  and  a  bitter  aromatic  taste.  This  liquid, 
after  standing  for  some  time,  became  red-brown  but  did  not  yield  crystals 
or  form  crystallizable  salts  with  acids;  when  heated,  it  gave  off  white 
fumes,  which  condensed  to  oily,  alkaline  drops,  exhibiting  a  blood-red 
colour  with  sesquichloride  of  iron.  (Hinterberger.) 

Hydriodate  of  Thiosindhylamine  or  Iodide  of  Thionnethylammonium. 
—  When  thiosinnamine  and  iodide  of  ethyl  are  heated  t  <gether  in  alco- 
holic solution  and  the  liquid  evaporated,  a  white  feathery  crystalline 
mass  resembling  sal-ammoniac  is  obtained,  which  turns  yellow  in  the  air 
from  separation  of  iodine,  and  dissolves  in  water,  alcohol,  and  ether. 
(Weltzien.) 

Welttien. 

12  C   72     ....     26-57     2551 

2  N   28     ....     10-33 

13  H    13     ....       4-80     4'94 

2S     32     ....     11-81 

I     126     ....     46-49     46-55 

C"N3H>2S2,HI    271     ....  100-00 

HydrocMoraie,  —  Obtained  by  decomposing  the  iodide  with  oxide 
of  silver,  precipitating  the  excess  of  the  silver  from  the  filtrate  with 
hydrochloric  acid,  and  evaporating  the  filtered  solution.  The  residue 
is  a  syrupy  uncrystallizable  mass,  soluble  in  water  and  alcohol. 
(Weltzien.) 

Platinum'salt.  —  By  saturating  the  syrupy  liquid  obtained  by  the 
action  of  ethylamine  on  mustard-oil  with  dry  hydrochloric  acid  gas, 
dissolving  the  resulting  viscid  mass  in  absolute  alcohol,  and  adding  an 
alcoholic  solution  of  bichloride  of  platinum,  yellow  needle-shaped  crystals 
of  the  platinum-salt  quickly  separated;  the  mother-liquid,  when  left  to 
itself  for  some  time,  yielded  crystals  of  more  definite  shape.  (Hinter- 
berger.) —  Weltzien 's  hydrochlorate  mixed  with  chloride  of  platinum 
yielded  a  yellow,  easily  soluble,  indistinctly  crystalline  mass. 

Hinterberj^er. 

12  C 72-0     ...     20-56 

2N     28-0     ....       8-00 

13  H    13-0     ...       3-71 

2  S      32-0     ....       9-14 

3  CI 106-2     ....     30-33 

Pt     99-0     ....     28-26     28-28 

C»2N2H«S8,HCl,PtCl2      350-2     ....  lOO'OO 
The  salt  is  sparingly  soluble  in  water  and  alcohol.  (Hinterberger.) 

Hinterberger  has  also  endeavoured  to  prepare  compounds  of  muatard-oil  with 
ttethylamine,  propylamine  and  amylamine,  but  has  hitherto  obtained  nothing  but 
syrupy  liquids  which  refuse  to  crystallize.  The  platinum-salts  of  these  compounds 
appear  however  to  be  crystallizable.  IT* 
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7.  Nitrogen-nuclem.    C*N'H*. 

Sinnamine.    c«n»h«= c«n»h*,h». 

RoBiquBT  &  Bnssr;  Will.     In  the  memoirs  cited  under  oil  of  mustard. 
Discovered  by  Robiqaet  &  Bussy  in  1839. 

Forrnation.  In  the  decomposition  of  thiosinnamine  by  mercuric 
oxide  or  lead-oxide  (p.  58). 

Preparation.  1.  One  part  of  thiosinnamine  and  5  pts.  of  mercuric  oxide 
are  rubbed  together,  without  application  of  heat;  the  mass  when  cold 
exhausted  with  ether;  the  filtrate  evaporated;  the  viscid  residue  dissolved 
in  hot  water;  and  the  solution  left  to  crystallize.  (Robiquet  &  Bussy.)  — 
2.  Pulverized  thiosinnamine  is  triturated  with  recently  precipitated,  still 
pasty,  and  well  washed  hy rated  oxide  of  lead;  the  mixture  heated  in  the 
water-bath  till  a  sample  diluted  with  water  and  filtered,  no  longer  pro- 
duces a  black  colour  with  fresh  oxide  of  lead  and  potash;  the  entire 
mass  then  repeatedly  boiled,  first  with  water  and  tnen  with  alcohol, 
because  the  sinnamine  is  obstinately  retained  by  the  sulphide  of  lead; 
the  whole  of  the  decoctions  evaporated  to  a  syrup;  and  the  crystals 
which  form  after  several  months  taken  out,  and  freea  from  the  syrup  by 
gentle  pressure  between  paper.  (Will.)  The  syrup  is  distinguished  from  the 
crystals  by  its  smaller  amount  of  water;  if  the  liydrated  oxide  of  lead  obtained  from  the 
acetate  was  not  well  washed,  the  syrup  contains  also  basic  acetate  of  lead.  (Will.) 

The  crytals  are  freed  from  their  water  of  crystallization  by  fusion 
at  100''. 

Propaiies,  Sinnamine  dehydrated  by  fusion  is  a  white,  slightly 
crystalline,  opaque  mass.  It  is  inodorous  and  tastes  strongly  and  per- 
sistently bitter.  (Will.)  Its  aqueous  solution  has  a  strong  alkaline  reac- 
tion. (Robiquet  &  Bussy.) 

Dried  at  100°.  WiU. 

8  C     48     ....  58-54  57*66 

2N      28     ...  34-15  33-79 

6H     6     ...  7-31  7-49 

C8N8H«  82     ....  100-00     98-94 

Decompositions,  1.  Sinnamine  heated  in  a  retort  in  the  oil-bath,  gives 
ofif  ammonia  from  160°  to  200^,  without  blackening,  and  leaves  a  yellow 
resinous  body  fC^NH'  11.  This  body  is  almost  insoluble  in  water,  but  dis- 
solves sparingly  in  alcoliol,  forming  an  alkaline  solution.  Its  solution  in 
hydrochloric  acid  becomes  milky  when  mixed  with  ammonia,  and  if 
subsequently  heated,  again  deposits  resinous  matter;  the  hvdrochloric 
acid  solution  forms  a  white  precipitate  with  corrosive  sublimate  and 
yellow  with  bichloride  of  platinum.  (Will.) — 2.  A  cold  mixture  of 
aqueous  sinnamine  and  hydrochloric  acid  does  not  give  off  ammonia  or 
become  turbid  on  the  addition  of  potash;  but  after  the  hydrochloric  acid 
has  been  boiled,  potash  eliminates  ammonia  from  it,  and  throws  down  a 
basic  substance,  which  behaves  like  the  resinous  body  remaining  when 
sinnamine  is  heated.  (Will.)  Hydrochloric  acid  gas,  passed  over  the 
crystals  is  absorbed  without  fusion;  the  resulting  mass  when  gently 
heated  suddenly  emits  thick  white  fumes  of  sal-ammoniac,  and  leaves  a 
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tumefied  residue.  (Will.)  —  4.  The  liydrated  crystals  exposed  to  a  stream 
of  sulphuretted  hydrogen  gaSy  quickly  assume  a  sulphur-yellow  colour,  with- 
out losing  water,  and  if  then  gently  heated,  melt  to  a  transparent  liquid, 
which  takes  up  an  additional  quantity  of  sulphuretted  hydrogen  and 
becomes  liver-coloured,  but  if  still  subjected  to  the  action  of  heat,  not 
however  rising  to  100'',  gives  off  the  water  of  crystallization,  together 
with  hydrosulphate  of  ammonia.  Ultimately  there  remains  a  trans- 
parent, liver-coloured^  inodorous  mass,  amounting  in  weight  to  94'88 
p.  c.  of  the  crystals.  This  mass  forms  with  water  or  alcohol,  a  solution, 
which  colours  lead-salts  light-red,  and  does  not  precipitate  sulphide  of 
lead  till  it  is  boiled.  (Will.)  —  If  this  decomposition  by  sulphuretted 
hydrogen  took  place  according  to  the  equation, 

C«N2H«,H0  +  2HS  =  C^NH^S  +  NH^S  +  HO, 

the  liyer-eolonrod  mass  would  amount  to  only  90  p.  c.  of  the  crystals. 
(Will.) 

ComhincUions.     With  water, 

a.  Syrup,     3C®N*H®,  HOI     Remains  when  the  aqueous  solution  is 

evaporated  over  the  water-bath,  or  when  the  crystals  are  heated  for  a 

short  time. 

Will.  Or :  Will. 

24  C     144     ....     56  47     ....     56-13 

6  N     84     ....     32-94     ....     33-24         3C8N3H6  246     ....     9C-47  ....  96-0 

19  H    19     ....       7-45     ....       7-61 

O     8     ....       314     ...       302         HO 9     ....       353  ....     34 

3  C8N«H8,HO ....  255     ....  10000     ....  100^  255     ....  lOO'OO 

5.  Crj^^^.  —  Separate  from  the  syrup  when  it  is  set  aside  for  some 
time  {yid,  sup,).  White,  shining,  hard,  rhombic  prisms  belonging  to  the 
doubly  oblique  prismatic  system.  Acute  angle  of  the  prisms  about  86^. 
The  crystals  placed  in  vacuo  over  oil  of  vitriol  gradually  lose  their  lustre; 
they  melt  at  100°,  and  gradually  part  with  their  water,  being  converted 
first  into  the  syrup,  and  then  into  anhydrous  sinnamine.  (Will.) 


C8N«H«  . 
HO 

Air -dried  cryttaU, 

82     .. 

9     .. 

..     90-11     .. 
..       9-89     . 

..     90-66 
9-34 

C«N2H«,H0    91     ....  100-00     ....  100-00 

c.  Sinnamine  dissolves  in  water. 

Sinnaminesalts,  —  Sinnamine  expels  ammonia  from  ammoniacal  salts 
(Robiquet  &  Bussy,  Will);  it  also  precipitates  the  salts  of  lead,  iron, 
and  copper.  (Will.)  Nevertheless  it  does  not  form  solid  salts  with  any 
acid  exC'Opt  oxalic  acid  with  which  it  slowly  forme  crystals.  (Will.) 
The  acid  solutions  impart  a  yellow  colour  to  fir-wood.  (Hofman,  Ann, 
Fharm.  47,  55.) 

Sinnamine  vnth  Mercuric  Chloride,  —  The  solution  of  sinnamine  in 
aqueous  hydrochloric  acid  forms  with  excess  of  aqueous  corrosive  subli- 
mate a  precipitate,  which  on  account  of  its  tendency  to  decompose  in 
washing,  must  be  merely  collected  on  a  filter,  strongly  pressed,  and  dried 
in  vacuo  over  oil  of  vitriol.  As  it  contains  14-89  p.  c.  C,  55-48  l^g  and 
17-06  CI,  its  formula  is  C«N2H^  2HgCl.  (Will.) 
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Siniuiiiiiiie  forms  with  nitrate  of  lilTer  a  toft  reainoni  precipitate.  (WUl.) 

PUiHnum-compound.  —  Aqaeous  sinnamine  mixed  with  a  small  qaan- 
tity  of  hydrochlorio  acid,  fonus  with  biohloride  of  platinum,  jellowish 
white  flakes,  which  settle  down  slowly,  so  that  the  liquid  filtered  after 
standing  for  several  hours,  yields  a  fresh  precipitate,  ana  the  filtrate  from 
that  yields  another,  Ac,  All  t^e  precipitates  exhibit  about  the  same 
amount  of  platinum,  yiz.  about  39*6  p.  c.  after  drying  in  a  current  of  air 
at  115°;  hence  the  precipitate  is  perhaps  C«N«H*,  2HCl  +  2PtCi*.  (Will.) 
[The  much  more  probable  formula:  C^N^H^  PtCP  giyes  39*3  p.  c.  platinum.] 

Sinnamine  dissolves  in  ether  and  in  alcohol,  (Robiquet  &  Bussy,  Will.) 
Its  aqueous  solution  is  precipitated  by  tannin,  (Robiquet  &  Bussy, 


%  Sinethylamine.   C»n«Hw=(?n'{^5i4'"*- 

HufTERBBRGBB.     Ann,  Pkarm,  83^  848* 

Formation  and  Preparation,  By  decomposing  thiosinetfaylamine  with 
hydrated  oxide  of  lead.  When  the  two  substances  are  heated  together 
till  a  filtered  sample  no  longer  blackens  on  the  addition  of  hydrated 
lead-oxide  and  potash,  the  resulting  mass  boiled  with  water  and  then 
with  alcohol,  and  the  solutions  evaporated, — a  dark  yellow  syrupy  residue 
is  obtained,  which  becomes  almost  wholly  crystalline  after  a  few  months, 
and  when  pressed  between  bibulous  paper  and  recrystallized  from  ether, 
yields  pure  sinethylamine. 

Properties,  Sinethylamine  crystallises  in  needles  arranged  in 
dendritic  groups;  tastes  very  bitter.     At  100"^  it  melts  into  a  colourless 

auid,  which  when  touched  with  a  cold  body,  quickly  solidifies  in  a  crys- 
line  mass,  the  crystallization  spreading  from  the  point  of  contact. 

Jiercwy-compound,  A  solution  of  sinethylamine  forms  with  aqueous 
mercuric  chloride  a  white  flocculent  precipitate,  which,  when  heated  over 
the  water-bath^  melts  to  a  yellow  resmous  mass,  solidifying  in  the  crystal- 
line state  on  cooling. 

Hinterberger. 

12  C    72*0    ....     13-95     1363 

2N   28-0     ....       5-44 

10  H   10-0     ....       1-93     1-82 

3  CI   106-2     ....     20-57 

3  Hg 300-0     ....     5811     58-65 

CWN«HW  3HgCl 510-2     ....  100  00 

Platinumrcompound.  C"N*H",HCl-f  PtCI*.  — A  solution  of  sine- 
thylamine in  hydrochloric  acid  forms  with  bichloride  of  platinum,  reddish 
yellow  feathery  crystals,  yielding  by  analysis  31*55  p.  c.  platinum;  the 
precedint^  formula  requires  31 '24  p.  c. 

Sinethylamine  is  insoluble  in  water,  but  dissolves  in  alcohol  and  ether, 
forming  solutions  which  have  aD>  alkaline  reaction.  (Hinterberger.)  IT 

VOL.    X.  p 
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BUTYLENE  SERIES. 
A.    Prihart  Series. 

Primary  Nucleus.  Butylene.    C«H». 

Faradat    (1825).     FhiL  Trans.  1825,  440;  also  Schw.  47,  340  and  441; 

also  Fogg,  5,  803. 
KoLBB.     Ann,  Pharm.  69,  258. 

Bute,  Butyren,  mott  volatile  oil  qf  oil-gat,  Diteiryl,  Butyrene,  Teirylene, 

Formation,  1.  By  the  dry  distillation  of  gljcerides.  (Faraday.) 
Butylene  is  also  produced,  togetner  with  caontchene,  and  other  still  less 
volatile  oils,  in  the  dry  distillation  of  caoutchouc.  (Bouchardat.)  —  2.  In 
the  decomposition  of  valerate  of  lime  by  the  galvanic  current.  (Kolbe.) — 
3.  In  the  decomposition  of  valerianic  acid  vapour  at  a  red  heat.  (Hof- 
mann.)  —  4.  In  the  decomposition  of  butylic  alcohol  by  oil  of  vitriol  or 
by  chloride  of  zinc.  (Wurtz,  p.  72.)  —  5.  In  the  decomposition  of  iodide 
of  butyl  by  potassium.  (Wurtz,  p.  72.) 

Preparation.  1 .  Oil-gas,  prepared  on  the  large  scale  for  illuroinationy 
by  passing  fixed  oils  and  other  fats  through  moderately  red-hot  iron 
tubes,  and  consisting  of  a  mixture  of  several  gases,  deposits  under  a 
pressure  of  30  atmospheres,  a  thin  oily  mixture  composed  almost  entirely 
of  butylene,  benzin  (C«H«),  and  an  oil  (C'^H*  1),  which  boils  at  855^ 
(Faraday.) —  1000  cubic  feet  of  oil-gas  yield  about  a  gallon  of  the  mix- 
ture. It  is  transparent  and  colouriess;  sometimes  however  green  by 
reflected,  and  yellow- brown  by  transmitted  light;  neutral;  of  sp.  gr.  0*821 
at  — 18°.  It  burns  with  a  bright  flame;  is  but  slowly  decomposed  by 
nitric  acid;  and  is  scarcely  soluble  in  water  or  in  aqueous  alkalis,  but 
dissolves  readily  in  alcohol  and  ether.  It  boils  for  some  time,  even  at 
ordinary  temperatures,  as  soon  as  the  increased  pressure  is  removed. 
(Fnraday.)  —  When  this  oil  is  gradually  heated  to  38^  in  a  distillatory 
apparatus  provided  with  a  cooled  receiver,  and  the  distillate  several  times 
partially  rectified  at  a  continually  lower  temperature,  the  benzin  and  the 
oil  C"U"  are  left  behind  more  and  more  completely,  and  butylene  in  the 

pure  state  is  obtained  as  the  most  volatile  distillate.  Sometimes  a  few  deli- 
cate needles,  which  have  not  been  further  examined,  condense  together  with  the  buty- 
lene; they  melt  and  volatilize  at  — 13®  to —12**.  —  After  the  butylene  has  been 
removed  by  distillation,  there  remains  a  mixture  of  benzin  and  C^H^ 
which  does  not  boil  below  85*5°;  and  when  this  milture.  is  cooled  to 

—  18'',  the  benzin  crystallizes  out,  and  may  be  separated  by  stirring  and 
pressure  from  the  oily  CH^,  which  may  then  be  poured  off.  (Faradi^.) 

—  2.  Aqueous  valerate  of  potash  is  decomposed  by  the  current  of  a 
Bunsen*s  battery  (see  Valerianic  acid),  and  the  evolved  gas  is  passed 
through  a  tube  surrounded  with  a  frigorific  mixture  and  through  alcohol, 
to  condense  and  absorb  the  admixed  vapour  of  valyl  [butyl],  then  throng 
water  to  take  up  the  alcohol,  and  then  through  strong  potash- solution 
and  over  hydrate  of  potash  to  abstract  carbonic  acid  and  water.  There 
then  remains  a  mixture  of  27*8  vol.  butylene-gas  (which  may  be  absorbed 
by  oil  of  vitriol)  and  72*2  vol.  hydrogen. 
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FraperHei,  Thin,  tnuuparent,  colonrleBS  oil>  whose  speeifie  grarity 
at  +  12*2''  woald  be  0*627.  BoiLs  between  —  IS""  and  0^  Its  vapour  or 
gas  is  27  or  28  times  as  heavy  as  hydrogen.  [Therefore,  vapoor-density 
=  1*8711  to  1*9404].  Its  tension  at  15*5^  is  equal  to  4  atmospheres. 
(Faraday.)     Vapour-density  =  1 -993.  (Kolbe.) 

Calculation,  aocorcHng  to  Faraday :  Vol.         Density. 

8  0 48     ....     85-71  C-vapour....     8     ....     3-3280 

8  H 8     ....     14*29  H-gas  8     ....     05544 

CH«  ....    56    ....  100-00  Baiylene.gas   2    ....     3*8824 

1     ....     1*9412 

DecompodHons,  1.  The  oil  bums  with  a  brilliant  flame.  1  vol.  of 
the  gas  exploded  with  excess  of  oxygen,  consumes   6*3  vol.  oxygen  and 

produces  4*3  voL  carbonic  acid  gas.  Kolbe  obtained  Tery  nearly  the  aama 
resnlta.  [The  8  toI.  hydrogen  contained  in  2  rol.  bntylene  gas  consume  4  vol.  O-gas; 
the  8  ToL  carbon  vapour  therein  consumed  8  vol.  O-gas,  and  produce  8  vol.  carbonic 
acid]  —  2.  One  vol.  oil  of  vitriol  absorbs  100  vol.  butylene-gas  very 
quickly  and  with  great  rise  of  temperature.  If  however  too  much 
heating  takes  place,  the  absorption  is  incomplete  and  there  remains  a  gas 
which  boms  with  a  pale  blue  flame.  No  sulphurous  acid  is  evolved. 
Oil  of  vitriol  charged  with  the  gas  is  very  much  darkened,  exhibits  a 
peculiar  odour,  and  generally  becomes  turbid  on  addition  of  water,  with- 
out however  giving  off  any  gas,  and  is  converted  into  a  conjugated  acid 
which  forms  peculiar  salts.  [C^H*,2S0*)].  (Faraday.)  —  3.  Bntylene 
gas  unites  with  an  equal  volume  of  chlorine  gas,  quickly  condensing  to 
chloride  of  bntylene  C^H^Cl',  and  other  products  richer  in  chlorine. 
(Faraday,  Kolbe.)  Pentachloride  of  antimony  acts  in  a  similar  man- 
ner. (Kolbe.)  —  4.  When  the  gas  obtained  by  decomposing  valerianic 
acid  vapour  at  a  red  heat  (ix,  395)  is  mixed  with  bromine  vapour,  au 
oily  liquid  is  obtained,  the  least  volatile  portion  of  which  appears  to 
consist  of  bromide  of  bntylene  C^H'fir*.  (Hofmann,  Cfhem,  Soe,  Qit,  J,  3, 
121.) —  By  the  action  of  bromine  on  bntylene,  Cahonrs  has  also  obtained 
the  compound  C^H^Br.  (fiompt.  rend.  31,  291.) 

Ccmhinaii<m$,  Water  shaken  up  with  the  gas  absorbs  it  in  small  quan- 
tity. —  Aqueous  hydrochloric  acid  and  alkalis  have  no  action  upon  it. 

Alcohol  absorbs  a  veiy  large  quantity  of  the  gas,  acquiring  a  pecnliar 
odour,  and  afterwards  effervesces  when  mixed  with  water.  •—  OtU,  both 
Jixed  and  vokuUe,  likewise  absorb  the  gas;  olive^oil  six  times  its  volume 
(Faraday.) 


IT.    Butyl.    CW  or  C^H»={gI2* 

Kolbe.     Chem.  Soc,  Mem.  3,  278;  Phil.  Mag.  J.  [3],  31,  348;  abstr. 

Ann.  JPharm.  64,  339;  —  more  fully:   Chem.  Soc.  Qtt.  J.  2,  157; 

Ann.  Pharm.  69,  257. 
WuRTZ.     N.  Ann.  Chim.  Phyi.  42,  144;  Ann.  Pharm.  93, 112. 

Butyle,  Buiylium  (Wttrts);  Valyl  (Kolbe);    Te/ry/ (Gerhardt.)— Discovered  hy 
Kolbe  in  1847. 

F   2 
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Formation  and  PreparaHan.  1.  By  the  action  of  potassiam  on  iodide 
of  butyl, — butjlene  and  hydride  of  butyl,  C*H^^,  being  formed  at  the 
same  time  (Wurtz): 

2C8H*I  +  2K  -  2KI  +  {^IJIf 

-  2KI  +  C«H«  +  C»H«». 

The  two  subRtanoes  enclosed  together  in  a  sealed  glass  tube  and  heated 
in  the  water-bath  for  seyeral  days,  act  slowly  on  each  other,  the  potas- 
sium swelling  up  considerably,  and  being  converted  into  a  mass  of  iodide 
of  potassium  saturated  with  a  colourless  liquid.  To  ensure  complete 
decomposition  the  potassium  must  be  in  excess.  On  opening  the  tube  after 
coolinff,  butylene  gas  escapes;  and  the  remainins;  liquid,  when  ffently 
heated,  gives  off  vapours  of  hydride  of  butyl,  which  may  be  condensed 
by  a  frigorific  mixture.  The  boiling  point  tnen  rises  quickly  to  100°,  and 
at  105°,  the  butyl  distils  over.  (Wurtz.) 

2.  Bjf  the  dectrclysU  cf  Valerianic  acid : 

CWHiOQ^  «  C8H»  +  2C09  +  H. 

When  an  electric  current  from  four  Bunsen*6  cells  is  passed  through  a 
cold  saturated  solution  of  valerate  of  potash,  hydrogen,  carbonic  acid, 
and  butylene  sases  are  evolved,  and  an  oily  liquid  rises  to  the  surface 
consisting,  of  butyl  and  valerate  of  butyl  (mVf.  Valerate  qf  Potaeh),  On 
boiling  this  liquid  with  an  alcoholic  solution  of  potash,  valerate  of  potash 
gradually  separates,  while  the  butyl  remains  dissolved  in  the  alcoholic 
liquid,  and  may  be  purified  by  washing  with  water,  drying  over  chloride 
of  calcium,  and  rectification . 

Fropertiet,  Colourless,  oily  liquid,  lighter  than  water,  and  having  a 
faint  odour.  (Wurtz.)  Light  ethereal  oil,  having  an  agreeable  ethereal 
odour,  and  a  density  of  0*694  at  18"".  (Kolbe.)  Boils  at  105°  (Wurtz); 
at  108°  (Kolbe.)     Vapour-density  4*053.  (Kolbe.) 

WnrU.  Kolbe. 

8  C  48     ....     84-21     84-26     84-1     ....     84-0 

9  H  9    ....     15-79     1615     159     ....     15*8 

CPH» 57     ....  10000    100-41     100-0     ...     998 

Vol.  Density.  Vol.  Deniity. 

C-vapoar 8     ....     3-3280  -Or:      16     ....     6*6560 

H-gas 9     .■■■     0  6237 18     ....     12474 

Batyl-vapour  ....     1     ....     3*9517  2     ...     7*9034 

1      ...     3-9517 

[Reipecting  the  yapoar-volnme  of  the  aloohol-radicalu,  vid.  vii.,  171 — 174.] 

Decompositions,  Butyl  is  very  inflammable  and  bums  with  a  strongly 
luminous  flame.  (Kolbe.)  Under  certain  circumstances,  as  in  the  decom- 
position of  iodide  of  butyl  by  potassium  (p.  101),  it  splits  up  into  buty- 
lene and  hydride  of  butyl.  According  to  Kolbe  also,  it  is  resolved  by 
the  influence  of  nascent  oxygen,  during  the  electrolysis  of  valerate  of 
potash,  into  butylene  and  water  [C®H»  +  0  =  C«H^+  HO].  It  is  not 
oxidized  by  ordinary  nitric  acid,  or  by  a  mixture  of  chromate  of  potash 
and  sulphuric  acid;  but  strong  fuming  nitric  acid^  especially  if  mixed 
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with  Bolpliario  acid,  ozidiiee  it  oompletely  after  Ions  boiling,  forming 
apparentlj  a  miztnre  of  but jrio  and  nitrobatyrio  acids.  —  Dry  chlorine 
^  appears  not  to  act  on  butjl  in  the  dark,  but  the  faintest  ray  of  light 
18  sufficient  to  induce  the  formation  of  hydrochloric  acid  vapours  and  of 
chlorinated  subtitution-producis,  the  liquid  being  finally  converted  by 
an  excess  of  chlorine,  into  a  viscid  mass.  —  Bromine  acts  in  a  similar 
manner,  but  less  strongly.  -*  Iodine  dissolves  in  butyl,  without  decern- 
poaingit. 

CombinaHom,  Butyl  does  not  appear  to  combine  directly  with  any 
element  excepting  iodine;  but  according  to  the  radical  theory,  it  exists 
in  a  great  number  of  compounds  homologous  with  the  ethyl  compounds. 
It  is  insoluble  in  water,  but  dissolves  in  all  proportions  m  alcohol  and 
ether.  (Kolbe.) 

Hydride  of  Butyl,  C*H*«=C*IP,H. —  Tbis  compound  has  not  yet 
been  obtained  perfectly  pure,  but  is  evolved,  together  with  butvlene,  by 
the  action  of  chloride  of  zinc  on  butylic  alcohol.  When  butylic  alcohol 
IS  heated  with  excess  of  anhydrous  chloride  of  sine,  and  the  eyolved 
gases  are  passed,  first  through  a  tube  surrounded  with  ice  and  inclined 
upwards  to  condense  the  less  volatile  hydrocarbons  formed  at  the  same 
time  and  allow  them  to  flow  back  again  —  then  through  a  tube  sur- 
rounded with  a  freezing  mixture,  a  very  volatile,  mobile,  colourless 
liquid  condenses  in  this  tube,  and  on  being  removed  from  the  freezing 
mixture,  quickly  evaporates,  yielding  a  mixture  of  about  equal  volumes 
of  butylene  and  hydride  of  butyl.  The  butylene  may  be  absorbed  by  a 
coke-^1  saturated  with  anhydrous  sulphuric  acid,  and  hydride  of  butyl 
then  remains  nearly  pure—- 

CaleukUiim :  YdL         Density. 

8  C    48     ....     82-76  C-Taponr...     8     ....     3*2480 

10  H   10     ....     17-24  H-gas  10    ....     06930 

(?H^ 58     ....  100-0  Vap.  ofC«H«»....     2    ....    3-9410 

1     ....     1-9705 

I  vol.  of  the  gas  which  renained  after  absorption  of  the  butylene 
yielded;by  explosion  with  oxygen,  4*26  vol.  COj,  consuming  7*21  0,  and 
exhibiting  a  condensation  of  3 '9  5  vol.  Now  1  vol.  hydride  of  butyl  (regarded 
as  diatomic)  oontiiins  4  toI.  C-raponr,  which  coneume  4  vol.  O,  producing  4  vol.  CO,, 
and  5  vol.  H^  which  consume  2-5  vo..  O,  making  together  6*5  vol.  O,  and  exhibiting  a 
condensation  of  3*5  toL  The  differs  \x  probably  arises  from  tbe  vapour  of  hydride  of 
butyl  being  at  a  temperature  only  a  xw  degrees  above  its  boiling  poin^  and  therefore 
not  having  attained  its  full  amount  o  expansion.  (Wurtz.) 


1.    Oadde  of  Bul^l,  or  Bul^lic  Ether. 

C»H»0=C«H»,HO  or  C"H*«0».-=5{JI}o» 

Wurtz.  if.  Ann.  Chim.  Fhys,  42,  152;  Ann.  Fharm.  93. 

Obtained:    1.  By  the  action  of  iodide  of  butyl  on  butylate  of  po- 
tassium: 

C»H*KO»  +  C»H»I  -  KI  +  C"HWO». 
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The  prodaot  howerer  is  diffioult  to  purify  from  batjlio  alcohol,  the 
boiling  points  of  the  two  liquids  differin|(  bnt  little  from  each  other. 
The  portion  which  distilled  over  between  lOO''  and  104''  had  a  very 
agreeable  odoar,  but  contained  only  71  p.  c.  carbon,  whereas  the  cal- 
culated quantity  is  73'8.  If  the  excess  of  butylic  alcohol  be  saturated 
with  potassium  and  the  resulting  liquid  treated,  while  still  hot,  with 
iodide  of  butyl,  a  very  energetic  action  takes  place,  resulting  in  the 
formation  of  butylic  alcohol  and  butylene: 

CSH'KO*  +  (?Hn  «  0»H»W  +  C8H«  +  KI. 

2.  By  the  action  of  iodide  of  butyl  on  oxide  of  silver  — 

C«H»I  +  AgO  -  Agl  +  C8H90. 

Dry  oxide  of  silver  is  completely  decomposed  by  iodide  of  butyl  at  100% 
with  formation  of  iodide  of  silver  and  butylic  ether,  accompanied  however 
with  small  quantities  of  butylene,  water,  butylic,  alcohol,  and  carbonate 
of  butyl: 

<?H»I  +  AgO  4  HO-  C?HMO»  +  AgT, 
2C«H9I  +  2AgO  «  C»H«K)«  +  0»H8  +  2AgI. 

The  formation  of  water  and  carbonic  acid  is  probably  due  to  the  oxidix- 
ing  action  of  the  excess  of  oxide  of  silver.  ( Wurtz.) 


IT.    Vinobutylic  Ether. 

C»ff*0>=C*H»0,C»H»0=^8j}»}  0" 

WuRTZ.    N,  Ann,  Chim,  Fhys.  42, 118;  Ann.  Fharm.  93. 

Bthylohutylie  ether,  Butylate  qf  Ethyl,  Bthylate  </  ButyU 

Obtained  by  the  action  of  iodide  of  ethyl  on  butylate  of  potassium, 
in  the  cold: 

C8H»KO*  +  C<H*I  -  KI  +  C8H»}^' 

On  distilling  the  mixture  after  two  days*  standiuff,  the  excess  of  iodide 
of  ethyl  passes  over  first,  then  the  vinobutylic  ether,  then  (above  95°) 
the  excess  of  butylic  alcohol.  The  last  portion  was  again  treated  with 
potassium,  the  first  portion  added  to  it,  in  order  to  form  a  fresh  quantity 
of  vinobutylic  ether,  and  the  whole  product  rectified,  the  portion  which 
passed  over  between  78°  and  80°  being  collected  apart. 

Colourless  liquid,  of  sp.  gr.  0*7507;  has  an  agreeable  odour. 

Wttrtx. 

12  C    72     ....     70-58    7015 

14  H  14     ...     13-72     14-04 

2  O  16     ....     15-70     15-81 


C^H^O* 102     ...  100-00     10000 
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f*    Butylic  Alcohol. 

C»H"0»=C»H»,H«0«=C«H»0,H0=^*2'  }^*- 

WuBTZ.  (1852.)  CompL  rend.  35,  310;  IruAH.  1852,  277;  Arch.  ph. 
not.  21,  147;  Ann.  Pharm,  85,  197;  J.  pr.  Chan.  57,  305;  Pharm. 
Centr.  1852,  798.  Further  and  more  fully:  N.  Ann.  Chim.  Phyt. 
42,  l;34nn.2PAam.  93,  107. 

Hydrai€i,qf  Butyl,  Hydrated  Oxide  of  Butyl,  Tetrylie  Alcohol,   Hydrate  qf 
Tetryl. 

Sources,     In  some  kinds  of  fusel-oil,  yiz.,  in  potato -fa sel-oil,  and  in 

tliat  wbieh  is  obtained  in  the  rectification  of  the  alcohol  produced  from 

the  molasses  of  mangold- wursel.  DUferent  samples  of  the  latter,  however,  con- 
tained  very  different  quantities  of  butylic  alcohol,  and  some  samples  none  at  all. 
(Wurtz.)  —  From  the  experiments  of  Mediock  also  {Ann.  Pharm.  69,  217),  and  from 
others  made  in  the  Giessen  laboratory,  it  appears  that  this  alcohol  does  not  always 
exist  in  potato-fiuiel-oil. 

Formation.  By  the  fermentation  of  grape-sngar,  whereby  it  may 
be  produced  either  alone  or  in  conjunction  with  rinio  and  amylic 
alcohols,  as  shown  by  the  following  equations  (Wurtz): 

C24HWo«  «  2C8HWO*  +  8C0>  +  4H0 
2CXH«0«  =  2C»H"02  +  C«HWO»  +  (>H«0«  +  16C0«  +  8H0. 

Preparation.     Fusel-oil   obtained  in   the   rectification   of  mangold- 
wurzel  molasses  is  subjected  to  fractional  distillation,  the  portions  which 
distil  over  between  80°  and  105^  105°  and  115",  115°  and  125^  being 
collected  apart.     The  first  portion  is  washed  with  water,  and  the  sepa- 
rated oily  layer  repeatedly  rectified,  the  portion  which  passes  over  at 
104"^  being  each  time  collected  apart.     Tiie  latter  is  mixed  with  the 
portion   which  distilled  over   between    105°  and  115°,  and  with  that 
part  of  the  last   fraction   (between   115°  and  125°)  which,  when  the 
latter  was  repeatedly  rectified,  passed  over  below    115°.     The   whole 
of  the  distillates   obtained  between    105°   and   115°  are   then  mixed 
together  and  boiled  for  48  hours  with  a  concentrated  solution  of  caustic 
potash,   in  such  a  manner  that  the   vapours  may  be   condensed  and 
allowed  to  run  back  again;  the  impure   butylic  alcohol  then  distilled 
over;  separated  from  the  water  which  passed  over  with  it;  afterwards 
mixed  with  half  its  weight  of  quick  lime  to  dehydrate  it  more  completely, 
and  distilled  o£f  after  standing  for  24  hours;  this  distillate  repeatedly 
rectified;  and  the  portion  which  passes  over  between  108°  and  110*^ 
collected   apart:    if    the   boiling    point  remains    within    these  limits 
during  the  distillation,  the  bntylic  alcohol  thus  obtained  is  very  nearly 
pore.     The  process  of  rectification  may  be  considerably  abridged   by 
interposing  between  the  flask  and  the  condensing  apparatus  an  upright 
tube  with  two  bulbs  and  having  a  thermometer  inserted  into  its  upper 
part;  the  less  volatile  portions  then  condense  on  the  sides  of  the  tube 
and  nm  back  into  the  flask,  whereby  the  separation  of  the  more  volatile 

portions  is  greatly  facilitated.— Worts  first  obtained  butylic  alcohol  from  potato, 
fofld  oil.    When  this  liquid  waa  distilled,  the  thermometer  remained  stationary  for  a 
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long  time  between  108^  and  118^;  the  liquid  which  psued  oyer  between  these  tempe- 
ratarea  was  collected  apart,  set  aside  for  48  hoars  in  contact  with  caustic  potash,  and 
repeatedly  rectified,  the  portion  which  passed  over  at  112^  being  collected  apart. 
{Compt  rend,  35,  310.) 

For  complete  parifioation^  tbe  butylic  alcohol  is  oonyerted  into  iodide 
of  butyl  (p.  100),  which  boils  at  121'',  and  is  easily  separated  by  fractional 
distillation  from  iodide  of  ethyl,  boiling  at  73°,  and  iodide  of  amyl  at 
146°;  the  iodide  of  butyl  converted  into  acetate  by  treating  it  with 
acetate  of  silver;  the  acetate  of  butyl  decomposed  by  continued  boiling 
with  strong  solution  of  potash,  the  vapours  being  condensed  and  made  to 
run  back;  and  the  butylic  alcohol  thereby  separated,  decanted  and 
rectified  over  caustic  baryta.  (Wurti.) 

Froperties,  Transparent,  colourless  liquid,  more  mobile  than  amylic 
alcohol,  and  having  an  odour  similar  to  that  of  the  latter,  but  less 
pungent  and  more  yinous.  Does  not  turn  the  plane  of  polarization  of 
light.  Sp.  CT.  =0*8032  at  18*5^  Boiling  point  110^  Vapour  den- 
sity 2-589.  (Wtttrs.) 


Wlirtz. 


e. 


a.  b. 

8  C  48     ....     64-86     64-55  ....  64-49  ....  64*94 

10  H 10    ....     13-51     13-90  ....  13-53  ....  13-65 

2  0 16    ....     21-63    21-55  ....  21*98  ....  21-41 


C8H»«0»  74    ....  10000    100-00    ....  100-00    ....  10000 

ToL  I>en8it7. 

C-vaponr 8  3*3280 

H-gaa 10  0-6930 

O-gas 1  1-1093 


Vap.  of  Butylic  Alcohol         2    5*1303 

1     2*5651 

Tlie  analyses  a  and  b  were  made  with  butylic  alcohol  purified  merely  by  fractional 
distillation  (p.  71) ;  and  boiling  at  110**;  c,  with  the  pnrer  product  obtained  by  decom- 
posing butylic  acetate  with  poUsh,  and  boiling  at  109''. 

Decompositions.  1.  But;^ic  alcohol  takes  fire  on  the  approach  of  a 
burning  body,  and  burns  with  a  bright  flame.  —  2.  Potassium  decom- 
poses it  with  evolution  of  hydrogen,  forming  butylate  of  potassium 
C'H'KO*.  —  3.  Caustic  potash  in  a  state  of  fusion  converts  it  into 
butyric  acid,  with  evolution  of  hydrogen  and  formation  of  a  butjrate. 
When  dropt  upon  soda-lime  heated  to  250'',  it  is  likewise  decomposed 
with  evolution  of  hydrogen  and  formation  of  a  butyrate.  —  4,  Hydro- 
chloric acid  heated  in  a  sealed  tube  with  butylic  alcohol,  converts  it 
into  chloride  of  butyl  (p.  102).  —  5.  Pentachloride  and  oxychloride 
of  phosphorus  likewise  convert  it  into  chloride  of  butyl.  —  6.  Bromine 
and  phosphorus  added  alternately  in  small  portions  convert  butylic 
alcohol  into  bromide  of  butyl,  with  evolution  of  hydrobromic  acid 
(p.  101) — 7.  Similarly,  iodine  and  phosphorus  give  rise  to  the  for- 
mation of  iodide  of  butyl  (p.  100).  —  8.  Oil  of  vitriol  acts  violently  on 
butylic  alcohol,  the  mixture  becoming  very  hot  and  strongly  coloured, 
while  sulphurous  acid  is  evolved,  and  an  oily  layer  separates  out,  con- 
sisting chiefly  of  hydrocarbons  polymeric  with  butylene.  When  the 
alcohol  is  rapidly  mixed  with  excess  of  oil  vitriol,  great  heat  is  pro- 
duced, and  gas  is  given  off  in  small  quantity,  which  may  however  be 
increased  by  external  heating;  it  consists  chiefly  of  butylene,  together 
with  sulphurous  and  carbonic  acid.  — When  butylic  alcohol  is  gradually 
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mixed  with  an  eaaal  volome  of  oil  of  Yitriol,  and  the  vessel  kept  oool, 
sulphobntylic  acia  is  produced  —  9.  Botylic  alcohol  heated  with  excess 
of  chloride  of  zinc  is  decomposed,  with  formation  of  batylene,  hydride  of 
butyl,  and  other  less  volatile  hydrocarbons  (p.  66).  The  bntylene  ii  formed 
by  simple  abstraction  of  water :  C^Ili't)>»  C^H^  +  2 HO ;  the  excess  of  hydrogen  which 
the  hydride  of  butyl  contains  more  than  the  butylene  appears  to  be  derived  from  the 
liquid  hydrocarbons  formed  at  the  same  time.  The  mixture  of  these  hydrocarbons 
which  remained  in  the  retort  began  to  boil  a  little  above  100** ;  but  the  boiling  point 
gradually  rose  to  300**  or  even  higher.  The  portion  which  distilled  over  l^tween 
240°  and  280^  exhibited  the  following  composition : 

Caleulatiam, 
WUrtx.  ....     C8H8     ....    C«H»    ....    C«>H» 

C 86-49    ....     86-11     85-72    ....    86*75      ...    86*33 

H 13-95     ....     13-91     14-28    ....     13-25      ....     13-67 

100-44     ....  10002     10000     ....  10000      ....  100-00 

The  formation  of  the  hydride  of  butyl  may  possibly  take  place  as  represented  by 
one  of  the  following  equations:  4C«H8  =  C^H**  +  C**H«;— 6C?H8  »  C^H^  +  C«U" 
(Wurts.) 

10.  With  Chloride  of  Cyanogen,  butylio  alcohol  forms  chloride  of  butyl 
and  butylic  urethane : 

2C8H»0«  +  CNCl  -  CH'Cl  +  C»0NH"O<. 

If  the  butylio  alcohol,  as  is  generally  the  case,  contains  a  little  water* 
carbonate  of  butyl  and  sal-ammoniac  are  formed  at  the  same  time: 

2C»HioO»  +  C»NC1  +  2HO  «  2(C8H»0,CO»)  +  NHKn. 

(E.  Hnmann,  N.  Ann.  Chim.  PkyM,  44,  437 ;  .^ftii.  Pharm,  9b,  256 ;  CJkem,  Soc 
Qu.  J.  S,  274.) 

Combiitcaions.  Butylic  alcohol  dissolves  in  10^  times  its  weight  of 
water  at  18^,  and  is  precipitated  therefrom  as  an  oily  layer  on  addition 
of  chloride  of  calcium,  chloride  of  sodium,  or  any  other  easily  soluble 
salt.  —  It  dissolves  chloride  of  calcium,  forming  a  crystallizable  compound. 
— -  It  also  dissolves  recently  fused  chloride  tf  zinc  at  ordinary  tempera- 
tures, forming  a  syrupy  liquid.  (Wurtz.) —  IT. 


Butyral.    C»H«,0>. 

Chancel.  (1845.)    iT.  J.  Pharm.  7,  113. 
GucKELBEROER.     Ann.  Pharm.  64,  52. 

Butyric  Aldide,  Butyric  Aldehyde,  Buialdid,  Bu/yrale,  ButyreUdehyde,  {Nebute.^ 

Formation,  1 .  By  the  dry  distillation  of  butyrate  of  lime.  (Chancel.) 
—  2.  By  the  distillation  of  casein,  fibrin,  albumin,  or  gelatin  with 
manganese  and  dilute  sulphuric  acid.  (Guckelberger). 

Preparation.  1 .  Butyrate  of  lime  in  considerable  quantity  is  subjected 
to  dry  distillation,  and  the  butyral,  which  boils  at  95°,  separated  bv 
repeated  fractional  distillation  from  the  butyrone  which  boils  at  1 44 , 
and  an  oil  whose  boiling  point  is  225^,  the  fractionation  being  continued 
till  the  boiling  point  becomes  constant.  (Chancel.)  —  2.  By  the  same 
process    as  for  the    preparation    of   propylic   aldide  (ix.  400^   401). 
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After  the  latter  has  passed  over  betwe^  65^  and  70®,  butylic  aldide  is 
obtained  as  the  principal  product  between  70°  and  100^  and  being  less 
soluble  in  water  than  the  propylio  aldide,  may  be  separated  therefrom 
by  agitation  with  water.  (Guckelberger.)  To  obtain  it  perfectly  pnrOy 
crystalline  butyral-ammonia  (q.  v,)  is  prepared  from  it,  and  suspended 
in  water;  a  concentrated  solution  of  alum  added  in  sufficient  quantity  to 
cause  the  mixture  to  redden  litmus;  the  liquid  distilled,  and  the  butyral 
separated  from  the  distillate,  dehydrated  over  chloride  of  calcium,  and 
rectified.  (Guckelberger.) 

Properties.  Thin  transparent,  colourless  oil,  which  does  not  solidify 
when  surrounded  with  a  mixture  of  solid  carbonic  acid  and  ether. 
(Chancel.)  Sp.gr.  0-821  at  22^  (Chancel);  0-80  at  ^5"  (Guckelberger). 
Boils  steadily  at  95°  (Chancel);  at  68°  to  75°  (Guckelberger).  Vapour- 
density  =  2*61.  (Chancel.)  Has  a  brisk  penetrating  odour,  a  burning 
taste,  and  is  neutral  (Chancel);  it  has  an  ethereal  somewhat  pungent 
odour  and  a  burning  taste.  (Guckelberger.) 

Vol.  Density. 

C-vapour 8     3'3280 

H-gas  8     0-5544 

O-gas    1     1-1093 


Guckelberger. 

8C   

...     48     .. 

..     66-67 

66*23 

8  H  

••          o 

..     11-11 

11-23 

2  O  

16 

..     22-22 

22-54 

CHHy ....     72     ....  10000     10000  ButyraU  vigour    2     4*9917 

1     2-4958 

Chancers  analyses  likewise  agree  with  the  formula. 

DecompositionB.     Butyral  is  very  inflammable  and  burns  with  a  bright 
flame  slightly  tinged  with  green  at  the  edges.  (Chancel.)  —  2.  In  the 
air  or  in  oxygen  gas,  especially  in  presence  of  platinum-black,  it  absorbs 
oxygen  and  soon  turns  sour,  but  without  colouring,  in  consequence  of  the 
formation  of  butyric  acid,  which  may  be  extracted  by  a  small  quantity 
of  water;  in  a  stoppered  bottle  completely  filled,  it  remains  unaltered. 
(Chancel.)     It  quickly  turns  acid  on  exposure  to  the  air.  (Guckelberger). 
-»d.  With  chlorine  or   bromine   it  rapidly  gives   ofi*  hydrochloric  or 
hydrobromic  acid,  and  yields  products  containing  chlorine  or  bromine, 
such  asC^ClH'O",  C«CPH«0»,  C*CPH*0>,  C*C1*H*0»  (Chancel).  —  4.  In 
contact  with  crystallized  chromic  acid,  it  takes  fire  with  slight  detona- 
tion. (Chancel.)  —  5.  With  dilute  nitric  acid,  it  gives  ofl*  nitrons  fumes 
and  yields  nitropropionic  acid  (ix.  430).    (Chancel.)  —  6.  Heated  with 
water  and  oxide  of  silver,  it  easily  reduces  the  metal,  without  evolution 
of  gas,  and  the  water  takes  up  a  silver-salt  containing  butyric  acid,  or 
perhaps  a  butyrous  acid  C^H^O'.  (Chancel.)     According  to  Guckelberger's 
analysis  of  the  silver-salt  thus  formed,  it  appears  to  be  butyrate  of  silver. 
An  aqueous  solution  of  butyral  mixed  with  ammonia  and  then  with 
nitrate  of  silver  till  the  alkaline  reaction  disappears,  silvers  the  vessel 
very  beautifully  on  the  application  of  a  gentle  heat.  (Chancel,  Guckel« 
berger.)  —  7.  Butyral  gradually  added,  with  agitation,  to  twice  its  bulk 
of  fuming  oil  of  vitriol,  yields,  with  evolution  of  heat,  a  dark  red  solution, 
which  at  100°,  gives  off  a  very  small  quantity  of  sulphurous  acid  and  turns 
brown,  but  does  not  blacken,  and  if  subsequently  diluted  with  water, 
yields  a  very  small  quantity  of  bntyrio  acid,  but  not  any  trace  of  a  con- 
jugated  sulphuric  acid.    (Chancel.)      Consequently  the  sulphuric  acid 
converts  a  portion   of   the   butyral    into  butyric    acid    by  oxidation 
(Chancel) : 

CH^O^  +  2S(>'*  «  C*^H80*  +  280» 
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8.  When  2  parts  of  batjral  are  distilled  with  3  pts.  of  pentaohloride  of 
phosphorns,  chlorobutylene  {=Butak=C*ClH')  is  obtained  (Chanoel): 

5C8H803  +  2PC1*  «  5C8CIH7  +  5HC1  +  2PO»  (Chancel). 

9.  Bntjral  coats  hydrate  of  potash  with  a  brown  crust,  and  when  gently 
heated  with  aqueous  potash  forms  a  brown  lumpy  mass.  (Guckelberger.) 

Combinations,  Butyral  on  the  one  hand  takes  up  a  certain  quantity 
of  water;  and  on  the  other,  dissolves  sparingly  in  water,  imparting  its 
peculiar  odour.  (Chancel.) 

BuTTRAL-AMMONiA  —  Butyral  prepared  by  (2)  forms  with  strong 
ammonia  a  crystalline  mass,  and  with  very  dilute  ammonia  a  milky 
liquid,  which  soon  deposits  crystals  and  becomes  transparent.  —  If  the 
butyral  is  contaminated  with  propylal  (propylic  aldide)  —  which  is  the 
case  when  it  is  prepared  by  (2),  —  and  if  it  be  then  mixed,  first  with 
water,  and  then  with  dilute  ammonia,  the  butyral-ammonia  is  completely 
precipitated  in  the  crystalline  form,  so  that  the  filtrate,  when  distilled 
with  sulphuric  acid,  yields  pure  propylal.  —  The  resulting  crystals  are 
collected  on  a  filter,  washed  with  dilute  ammonia,  pressed  between 
paper,  and  dried  over  lime  in  an  atmosphere  of  ammonia.  —  The 
crystals  thus  formed  are  very  small  acute  rhombic  octohedrons;  the 
alcoholic  or  ethereal  solution  yields  by  spontaneous  evaporation,  large 
tables  having  their  acute  edges  truncated.  The  crystals  after  drying 
remain  unaltered  in  a  dry  atmosphere,  but  in  damp  air,  or  if  they 
have  not  been  dried,  they  turn  brown  like  aldehyde-ammonia,  and 
acquire  an  empyreumatio  odour.  —  When  gently  heated,  they  melt 
without  loss  of  ammonia;  if  the  heat  be  then  slowly  raised,  the  liquid 
boils,  and  at  a  temperature  somewhat  above  100°^  yields  a  sublimate  of 
transparent  and  colourless  drops,  which  solidify  on  cooling,  and  perhaps 
consist  of  the  unaltered  compound;  at  a  still  higher  temperature,  am- 
monia is  given  off.  —  Aqueous  acids  decompose  butyral-ammonia,  sepa- 
rating the  butyral  which  rises  to  the  surface  in  oily  drops;  cold  potash 
does  not  eliminate  ammonia  from  it.  When  sulphuretted  hydrogen  gas 
is  passed  through  the  alcoholic  solution  of  butyral-ammonia,  an  empy- 
reumatio odour  is  evolved  like  that  of  thialdine  (iz.  313);  and  from 
the  resulting  liquid,  which  does  not  deposit  crystals,  ether  extracts,  on 
agitation,  a  sulphuretted  oil,  which  immediately  forms  a  crystalline 
compound  with  hydrochloric  acid.  —  Butyral-ammouia  is  nearly  insoluble 
in  water,  but  dissolves  readily  in  ether  and  alcohol;  the  alcoholic  solution 
becomes  turbid  on  the  addition  of  water,  and  in  a  few  hours  deposits  the 
greater  part  of  the  compound.  (Guckelberger.) 

ChysiaUized.  Gaclcelberger. 

8C 48  ....  26-82  26*69 

1  N 14  ....  7-82  7'81 

.  21  H 21  ....  11-73  11-87 

12  0 96  ...  53-63  53*63 

NH»,C8H808  +  lOHO      179     ....  100-00    100-00 

Ghuoel's  batyral  prepared  by  (1)  does  not  according  to  Cbancel  and  Henneberg, 
abiorb  ammoniaoal  gaa ;  neither  does  it  appear  to  be  altered  by  aqueons  ammonia.  This 
difference  and  the  higher  boiling-point  lead  to  the  suspicion  that  the  products  (1)  and  (2) 
are  not  identical  but  isomeric  compounds  (Guckelberger). 
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Butyral  mixes  in  all  proportions  with  toood-ipirUy  aUchol^  ether,  and 
fatd'M,  (Chanoel.) 


Butyric  Acid.    (?H»,0*. 

Ghbyreul.     J.  Pharm.  B,  SO. — Ann.  Chim.  Phya,  23,  23;  also  ^So&uf. 

39,  179.  —  JRecherches  $ur  le$  corps  grcu.  115  and  209. 
Pelouzb  &  G^iB.    jr.  Ann,  Chim.  Phys.  10,  434;  abstr.  Ann,  Pharm. 

47,  241;  abstr.  J.  pr.  Chem.  29,  453. 
WuRTZ.    i\r.  Ann.  Chim.  Phys.  11,  253;  also  C(mpt.  rend.  18,  704;  also 

J.pr.  Chem.  32,  501. 
Lbrch.    Ann.  Pharm.  49,  217. 

Acid€  butyriguBi  ButtenaUre.  —  Discorered  bj  CbeYreul  in  1814—1818. 

Sources.  1.  Batjric  acid  has  been  fonnd^  either  in  the  free  state  or 
combined  with  bases:  In  many  samples  of  gastric  jnice  rTiedemann  & 
Om.);  also  in  a  liquid  discharged  in  a  case  of  cancer  of  the  stomach 
(Buchner,  Repert,  52,  155);  once  in  human  urine  (Berzelius,  Pogg.  18, 
84);  in  the  liquid  expressed  from  the  chopped  flesh  of  man  and  of  yarions 
animals  (Scherer.  Ann.  Pharm.  69,  196);  in  the  fruit  of  Ceraionia 
SUiqua,  which,  when  distilled  with  dilute  sulphuric  acid,  yields  0*6  p.  c. 
butyric  acid  (Redteubacher,  Ann.  Pharm.  57,  177);  also  in  the  old  fruit 
of  Sapindtu  Saponaria  and  Tamarindus  indioa  (Gomp-Besanez,  Ann. 
Phaim.  69,  369);  in  the  milk  of  the  cow-tree  after  it  has  turned  sour 
(Marchand,  J.  pr.  CJiem.  21,  48^.  %  Also  in  cod-liver  oil  (R.  Wagner, 
J.  pr.  Chem.  46,  155);  in  flesh-juice  (Scherer,  Ann.  Pharm.  69,  196);  in 
crude  oil  of  amber  (Marsson,  Arch.  Pharm.  [2],  62,  1);  in  liquid  horn. 
the  spleen  (Scherer,  Verhandl,  der  phya-micd.  QeedUch.  9U  Wurdnirg,  2, 
298);  in  perspiration  (Schotten,  Arclt.%v.  f.  physid.  Ifeilhunde,  11,  73; 
Brendecke,  Arch.  Pharm.  [2],  70,  34).  —  2.  Combined  with  glycerine  in 
the  form  of  butyrin  and  mixed  with  other  fats;  in  the  butter  of  the  oow 
and  of  other  mammalia.  (Chevreul.) 

Formation.    1 .  By  the  dry  distillation  of  various  substances.    In  Uiat 

of  tobacco  for  example;  whence  the  liquid  which  collects  in  the  smoking  of  tobacco 
contains  butyric  acid.  (Zeise,  /.  pr.  Chem.  29,  386.)  —  2.  In  the  Butyric  add 
Fermentation,  which  takes  place  sometimes  in  sugar,  starch,  and  similar 
bodies  in  contact  with  protein-compounds,  sometimes  in  the  latter  when 
alone,  and  appears  to  be  always  preceded  by  a  lactic  acid  fermentation. 

The  aqueous  solution  of  common  sugar,  grape-sugar,  gum-sugar,  milk- 
sugar,  or  dextrin,  mixed  with  an  equal  weight  of  powdered  chaJk  and 
1 0  p.  c.  of  ordinary  cheese  either  new  or  old,  or  fresh,  moist,  coarse  gluten, 
and  set  aside  for  some  weeks  in  a  warm  place,  either  in  an  open  vessel, 
or  in  a  vessel  provided  with  a  cork  and  gas-delivery  tube,  becomes  turbid 
and  viscid;  acquires  the  odour  of  sour  milk;  gradually  loses  its  sweet 
taste;  and  finally  becomes  so  thick,  that  the  vessel  may  often  be  inverted 
without  the  contents  running  out.  At  about  this  stage  of  the  process, 
the  solution,  which  also  contains  a  little  alcohol,  yields  on  addition  of 
alcohol,  a  white,  pasty  precipitate,  possessing  all  the  properties  of  gnm, 
so  that  the  solution  then  precipitates  neutral  acetate  of  lead.  After  the 
solution  has  stood  for  a  somewhat  longer  time,  its  viscidity  diminishes; 
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carbonic  acid  is  eroWed;  and  crystals  of  lactate  of  lime  are  formed  in 
saeh  quantity  that  the  whole  becomes  solid.  Gradually,  however,  these 
crystals  disappear;  the  liquid  recovers  its  transparency;  and,  after  the 
lapse  of  6  to  12  weeks  (reckoned  from  the  beginning  of  the  experiment) 
when  the  eyolution  of  gas  has  ceased,  contains  nothing  but  butyrate  of 
lime,  with  a  very  small  quantity  of  h^tate,  and  traces  of  acetate  of  lime, 
alcohol,  and  a  volatile,  odoriferous  substance.  Mannite  cannot  be  de- 
tected at  any  stage  of  the  fermentation.  —  Sometimes,  however,  these 
phenomena  are  less  sharply  defined,  namely  when  the  formation  of 
butyric  acid  takes  place  simultaneously  with  that  of  lactic  acid.  At 
the  commencement  of  the  process,  the  hydrogen  in  the  evolved  gaseous 
mixture  does  not  exceed  10  to  15  per  cent.,  but  in  the  later  stages,  it 
amounts  to  between  55  and  60  per  cent.  The  sugar  appears  therefore  first 
to  be  converted  into  a  gum;  then  into  lactic  acid,  which  combines  with  the 
lime  and  expels  the  carbonic  acid;  and  finally  into  butyric  acid.  (Pelouze 
&  O^lis.) 

[Since  kctic  acid  is  C»H"0^*,  and  butyric  acid  C«H<HDS  the  evolution 
of  hydrogen  together  with  the  carbonic  acid,  which  proceeds  first  from 
the  chalk,  and  afterwards  from  the  decomposing  lactic  acid,  is  explained 
by  the  foUowing  equation:  C»H»0»=C«HH)*+4CO»+4H.] 

Respecting  the  formation  of  lactic  acid  in  this  process,  see  Laetie  acid. 

Diabetic  urine,  which  contains  ^pe  suffar,  together  with  animal 
matters,  likewise  exhibits  the  butync  acid  fermentation.  This  liquid, 
set  aside  between  15°  and  B5^^  with  or  without  beer-yeast,  ferments  the 
more  quickly  as  the  temperature  is  higher;  exhibits  a  continually  in- 
creasing white  turbidity,  from  separation  of  globules  which  appear 
transparent  under  the  microscope,  and  look  like  globules  of  beer-yeast; 
gives  off  carbonic  acid  and  hydrogen  gases,  first  in  the  proportion  of 
1 :  2  to  2|,  and  ultimately  in  that  of  to  1  :  |  to  ^.  After  5  to  28  days, 
when  the  evolution  of  gas  has  ceased,  the  urine  is  turbid;  has  a  rancid 
odour;  reddens  litmus;  and  no  longer  contains  suffar  or  urea,  but  a 
larger  quantity  of  ammoniacal  salts  and  butyric  acid,  which  passes  over 
together  with  an  odoriferous  principle  on  distilling  the  liquid  with 
tartaric  acid.  The  fermented  urine  does  not  contain  either  alcohol  or 
acetic  acid.  A  few  drops  of  sulphuric  acid  stop  the  fermentation  of  the 
diabetic  urine,  but  a  small  quantity  of  alkali  accelerates  it.  Boiling  the 
urine  suspends  the  fermentation  for  a  while;  so  that  the  urine,  if  boiled 
every  8  or  4  days,  may  be  kept  for  a  month.  Healthy  urine  mixed  with 
grape-sugar  behaves  like  diabetic  urine.  (Fomberg,  Ann,  Pharm,  63, 860.) 

If  into  an  aqueous  solution  of  grape-sugar,  which  does  not  ferment 
by  itself,  pieces  of  white  paper,  previously  exhausted  by  potash  and 
water,  be  introduced,  the  solution  begins  to  ferment  between  17°  and 
40°,  a  large  quantity  of  carbonic  acid  [and  hydrogen  ?]  being  evolved, 
and  butyric  acid  formed,  but  no  alcohol,  (bopping  &  Struve,  Ann, 
Fkarm.  41,  275.) 

Starch  in  contact  with  animal  matters,  likewise  passes  into  the 
butyric  acid  fermentation.  The  fibrous  residue  of  the  preparation  of 
potato-starch,  which  still  contains  a  large  quantity  of  starch  and  a  small 
quantity  of  animal  matter,  if  left  for  two  or  three  days  in  a  pot,  at  a 
temperature  above  30°,  gives  off  carbonic  acid,  and  forms  butyric  and 
acetic  acids.  (Scharling,  Ann,  Fharm.  49,  213.)  —  When  starch  paste 
or  boiled  potatoes,  stirred  up  with  water,  are  mixed  with  flesh,  a  large 
quantity  of  butyric  acid  is  formed  in  six  days,  with  evolution  of  gas. 
(Schuberty  J»  pr,  Chem.  S6,  47;  comp.  Liebig,  Ann.  Pharm,  57,  125.)  — 
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Wheat  accidentally  spoiled  and  saturated  with  sea- water  in  ships,  smells 
strongly  of  butyric  acid,  and  when  distilled  with  water,  yields  this  acid, 
together  with  valerianic  acid.  (L.  L.  Bonaparte,  Compt.  rend,  21,  1076.) 
—  IT  Butyric  acid  is  also  formed  in  the  fermentation  of  wheat-flour, 
when  that  substance  is  stirred  up  with  water,  and  left  to  ferment  in  con- 
tact with  ^  pt.  carbonate  of  lime;  the  addition  of  cheese  accelerates 
the  formation  of  the  butyric  acid,  but  likewise  gives  rise  to  the  format 
tion  of  lactic  acid.  (H.  Schulze,  Arch,  Pharm.  [2J  57,  272.)  IT. 

When  fresh  or  dry  marsh-mallow  roots,  coarsely  bruised,  or  exhausted 
with  ether  and  alcohol,  and  thereby  freed  from  sugar,  are  placed  toge* 
ther  with  8  or  12  times  their  quantity  of  water,  at  a  temperature  of  15^ 
to  25°  in  a  flask  provided  with  a  gas-delivery  tube,  and  left  for  about 
six  weeks,  till  the  evolution  of  gas  ceases  and  the  pieces  of  root  sink  to 
the  bottom,  the  liquid  is  afterwards  found  to  contain  butjrric  acid,  toge- 
ther with  small  quantities  of  alcohol  and  acetic  acid.  During  the  rer- 
ment-ation,  the  water  becomes  turbid  and  deposits  yellowish-white  flocks. 
At  the  same  time,  nitrogen  gas  is  first  evolved,  and  afterwards  a  mix- 
ture of  that  gas  with  a  very  large  excess  of  carbonic  acid  and  with 
hydrogen.  The  latter  amounts  in  the  mixture  at  first  to  70,  then  to 
only  33  to  25  per  cent.,  and  does  not  yield  any  trace  of  carbonic  acid 
when  exploded  with  oxygen.  After  the  fermentation,  the  root  is 
found  to  DC  dissolved  in  the  form  of  a  pasty  mass,  the  gum  has  dis- 
appeared, and  the  asparagin  is  converted  into  aspartate  of  ammonia. — 
The  fermentation  take?  place,  even  if  the  liquid  be  constantly  main- 
tained in  a  slightly  alkaline  state.  —  The  bulbs  of  lilies  behave  like 
marsh-mallow  roots,  excepting  that  the  liquid  must  be  neutralized  with 
chalk.  At  first  a  very  small  quantity  of  nitrogen  gas  is  evolved,  then 
carbonic  acid  and  hydrogen,  and  butyrate  and  acetate  of  lime  are  fonned. 
Quince-seeds  immersed  in  water,  likewise  evolve  carbonic  acid  and 
hydrogen  gases,  and  yield  butyric  and  acetic  acid.  —  On  the  other  hand, 
the  roots  of  Symphytum  of,  and  the  seed  of  Plantago  Psyllium  yield  the 
same  gases,  but  no  butyric  acid,  only  acetic.  (Larocque.) 

A  butyric  acid  ferment  may  also  be  obtained  from  marsh-mallow 
roots,  lily  bulbs,  and  from  Semen  Cydomorum^  Psyllii  and  Lint,  Thus, 
when  fresh  marsh-mallow  roots  are  bruised  and  fermented  for  8  or  10 
days  with  a  six-fold  quantity  of  water,  the  liquid  strained  through  linen, 
yields  with  alcohol  a  viscid  coagulum,  which  may  be  washed  with  water, 
and  preserved  under  water.  This  substance  is  elastic  like  gluten.  It 
difi'uses  itself  in  water,  and  is  partially  dissolved  thereby.  If  1  pt.  of  it 
together  with  a  small  quantity  of  water,  be  exposed  to  the  air  for  two 
or  three  days,  and  a  solution  of  5  pts.  sugar  in  33  pts.  water  be  then 
added,  together  with  2  pts.  of  chalk,  nitrogen  gas  is  evolved  at  first,  but 
after  48  hours  carbonic  acid  and  hydrogen  are  given  off  with  only  a 
small  quantity  of  nitrogen,  and,  in  the  course  of  fonr  weeks,  lactate  and 
butyrate  of  lime  are  formed,  but  no  alcohol.  If  the  chalk  be  left  out, 
nothing  but  nitrogen  gas  is  evolved  for  the  first  9  days,  and  it  is  only 
when  the  chalk  is  subsequently  added,  that  the  other  two  gases  are 
given  off,  and  the  two  acids  formed.  (Larocque,  N.  J,  Pharm.  6,352.) 
That  the  acid  produced  by  the  fermentation  of  marsh -mallow  roots,  lily- 
bulbs,  and  quince-seeds,  is  really  butyric  and  not  valerianic  acid,  is 
shown  by  Larocque*s  analysis  of  the  silver-salt.  {N,  J.  Pharm.  10,  107.) 

Tan,  when  brought  to  a  state  of  fermentation,  is  usually  exhausted 
with  water,  and  in  the  tour  tan-liquor  thus  produced  the  hides  are  soaked. 
This  liquor  yields  butyric  acid  by  distillation.  (Jul.  Chautard,  N,  J* 
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Pharm.  7y  455,  and  J,  pr,  Chem,  36,  43.)  According  to  later  analyses 
of  fiilver-salta,  Chantard  &  V.  Dessaignes  {N,  J,  Pharm.  13,  244;  also 
J.  pr.  Chem.  45,  49)  suppose  the  acid  of  sour  tan-liquor  to  be  a  variable 
mixture  of  propionic  and  valerianic  acids.  [But  to  Judge  from  the 
boiling  point,  which  ranges  from  140°  to  160°,  the  acid  appears  to  be 
chiefly  butyric  acid.  The  gum  and  pectic  acid  of  the  oak-bark  are 
probably  converted  into  butyric  acid  by  the  action  of  the  animal  skins.] 

Pure  protein  substances,  even  when  not  in  contact  with  sugar,  starch, 
&c.  likewise  yield  butyric  acid  by  putrefaction.  —  Moist  fibrin,  left  to 
putrefy  in  summer,  deliquesces,  with  formation  of  butyrate  and  acetate 
of  ammonia.  ( Wurtz,  If.  Ann,  Chim  Phys,  1 1,  253;  also  J.  pr.  Chem. 
82,  501;  compare  Bopp,  Ann.  Pharm.  69,  16.) 

Pure  cajsein,  putrefying  under  water  in  summer,  yields  butyrate  and 
valerate  of  ammonia,  together  with  other  products.  (Iljenko,  Ann* 
Pharm.  63,  364);  hence  also  the  strong-smelling  Limburg  cheese  con- 
tains butyrate,  valerate,  caproate.  caprylate,  and  caprate  of  ammonia. 
(Iljenko  &  Laskowsky,  Ann,  Pharm.   55^  78.) 

H  When  2  oz.  of  fibrin  prepared  from  ox- blood  and  free  from  fat, 
were  mixed  with  2  drachms  of  bicarbonate  of  ammonia,  the  mixture  stirred 
up  with  water  to  a  thin  paste,  carbonic  acid  gas  passed  through  it  at  a 
temperature  of  37°  to  44°,  during  the  day  for  a  month,  the  flask  con- 
taining the  mixture  being  closed  at  night,  the  gas,  after  passing  through 
had  a  cheesy  odour^  in  fact  that  of  butyric  acid;  it  likewise  contained 
sulphuretted  hydrogen  at  one  stage  of  the  process.  The  putrefied  mass 
yielded  nothing  soluble  in  ether,  but  was  found  to  contain  acetic,  butyric, 
and  valerianic  acid.  Six  ounces  of  fibrin  mixed  with  3  oz.  of  chalk, 
stirred  up  to  a  thin  paste  with  water,  and  left  for  some  months  at  37^, 
yielded  acetic,  butyric,  valerianic,  and  capric  acid.  Cassein  gave  similar 
results.  (Brendecke,  Arch,  Phami,  [2]  70,  26.) 

Butyric  acid  is  likewise  found  among  the  products  of  the  putrefaction 
of  yeast.  (A.  Miiller,  J,  pr.  Chem,  .57, 1 62,  447.)  It  is  also  formed,  together 
with  succinic  and  valerianic  acids,  by  the  fermentation  of  malate  of 
lime.  (Rebling,  Arch.  Pharm,  [2]  67,  300.)  Certain  kinds  of  fuci,  viz. 
Fueus  vesiciUoms  and  Fuctis  nodosus,  fermented  in  contact  with  lime, 
yield  acetic  acid  together  with  a  small  quantity  of  butyric.  (Stenhouse, 
Phil,  Maff.  [4],  I,  24.)  According  to  Sal v^tat,  safflower  yields  butyric 
acid  by  spontaneous  decomposition.  (N,  Ann,  Chim.  Phys.  25,  337.)  IT. 

3.  Fibrin  heated  to  160°  — 180,  in  contact  with  potash-lime,  also 
yields  butyrate  of  ammonia.  (Wurtz.) 

4.  Many  organic  compounds  distilled  with  nitric  acid,  or  with  a  mix- 
ture of  sulphuric  acid  and  peroxide  of  manganese,  or  chromic  acid,  yield 
a  distillate  containing  butyric  acid. 

Maynas  resin  (from  calophyllum)  treated  with  nitric  acid,  yields 
butyric  acid.  (B.  Lewv,  N,  Ann.  Chim,  Phys,  10,  283.)  —  Oleic  aci4, 
similarly  treated,  yields  butyric  acid,  together  with  several  other  acids. 
—  When  casein,  albumin,  fibrin,  or  gelatin  is  distilled  with  dilute  sul- 
phuric acid  and  oxide  of  manganese  or  chromate  of  potash,  a  mixture 
of  acids  passes  over,  the  most  abundant  of  which  is  butyric  acid. 
(Guckelberger,  Ann.  Pharm,  64,  39,  and  79.)  —  f.  Gluten  of  wheat 
distilled  with  manganese  and  sulphuric  acid,  also  yields  butyric  acid, 
together  with  other  volatile  fatty  acids.  (F.  Keller,  Ann,  Pharm.  72, 
24.)  %.  The  more  volatile  portiun  of  the  empyreumatic  oils,  obtained 
by  distillation  of  rape>oil,  yields  a  small  quantity  of  butyric  acid  when 
it  is  heated  with  strong  nitric  acid,  or  when  its  vapour  is  passed  over 
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heated  soda-lime.  (Schneider,  Ann.  Fharm,  70,  109.) — If.  Oil  of  tur- 
pentine oxidized  with  nitric  acid,  yields  butyric  acid,  together  with 
propionic  and  acetic  acid.  (F.  G.  Schneider,  Wien,  Akad,  Ber,  Not. 
and  Dec.  337;  Jahresber,  ]849,  447.)  —  Caprylic  alcohol,  oxidized  with 
dilute  nitric  acid,  yields  butyric  acid,  together  with  other  acids.  (Bonis, 
Compt,  rend.  33,  141.  —  Butyl  (obtained  by  electrolysis  of  valerianic 
acid)  oxidized  with  nitric  acid,  yields  an  acid  liquid  which  smelb  of 
butyric  acid,  and  appears  to  be  a  mixture  of  butyric  and  nitrobutyric 
acids.  (Kolbe,  Ann,  Fharm.  69,  275.)  T". 

Preparation,  A.  From  the  Butter  of  Cow*s-milk.  —  Thii  robstanoe  is  a 
mixture  of  glyoerine-fiitSi  by  whose  saponificationi  the  volatile  butyric,  caproic,  capry- 
lie,  and  capric  acids,  and  the  fixed  oleic  and  margaric  acids  are  prodaced. — 1.  Butter 
is  saponified  in  a  still  with  potash-ley;  the  product  supersaturated  with 
dilute  sulphuric  acid;  half  the  liquid  distilled  off;  the  water  decanted  from 
the  residue;  and  the  liquid  again  distilled  till  the  water  which  passes  over 
no  longer  reddens  litmus.  The  resulting  milky  distillates,  on  which  a  fat 
greasy  mass  floats,  consisting  of  caprylic,  and  capric  acids,  are  immediately 
saturated  with  baryta- water;  preserved,  till  the  distillation  process  is 
finished,  in  well  stoppered  bottles;  the  united  baryta-liquids  then  boiled 
down  to  -^^  in  the  open  body  of  the  still,  after  it  has  been  cleaned;  and  the 
remaining;  liquid  transferred  to  a  retort,  and  evaporated  to  complete  dry- 
ness. The  residue,  which  amounts  to  about  10  per  cent,  of  the  butter, 
consists  of  a  portion  more  soluble  in  water  (amounting  to  95  p.  c.  of  the 
residue),  and  composed  sometimes  of  bntyrate  and  caproate,  sometimes  of 
yaccinate  of  baryta,  and  a  less  soluble  portion  (5  per  cent.),  composed 
of  caprylate  and  caprate  of  baryta.  The  entire  residue  is  boiled  with  six 
times  its  weight  of  water,  the  liquid  filtered  from  the  sparingly  soluble 
portion,  and  the  filtrate*  evaporated  to  the  crystallizing  point.  If  the 
first  crop  of  crystals  consists  of  silky  needles  of  caproate  of  baryta,  per- 
manent m  the  air  and  havine  the  appearance  of  benzoate  of  lime,  then 
the  bntyrate  of  baryta  will  oe  found  in  the  mother-liquor.  If,  on  the 
contrary,  small,  quickly  efflorescing  crystals  are  obtained,  arranged  in 
geodes  of  the  size  of  nuts,  such  crystals  consist  of  vaccinate  of  baryta, 
and  it  may  then  be  concluded,  that  the  butter  used  in  the  preparation 
did  not  contain  either  butyric  or  caproic  acid.  (A  sample  of  batter  obtained 
in  the  very  dry  summer  of  1842,  during  which  the  cows  were  fed  to  a  great  extent  upon 
straw,  and  also  batter  of  the  following  winter,  yielded  nothing  but  vaodnic  add ;  a 
sample  obtained  in  the  summer  of  1843,  yielded  nothing  but  bu^ric  and  caproic  add.) 
—  If  the  above-mentioned  filtrate  yields  needles  of  caproate  of  baryta^  this 
salt  separates  out  almost  completely  at  the  proper  degree  of  concentra- 
tion, in  crystals  which  may  be  purified  by  pressing  and  recrystalliza> 
tion;  and  the  mother-liquor  evaporated  in  the  sunshine,  yields  at  first  a 
few  more  needles  of  the  caproate,  but  afterwards  pearly  laminsB  of  bntyrate 
of  baryta,  which  may  lixewise  be  purified  by  crystallization.  (Lerch.) 
(For  the  preparation  of  the  add  from  the  baryta-salt,  vuf.  ir^.) 

2.  Four  parts  of  butter  are  heated  to  100*^  with  1  pt.  hydrate  of  pot- 
ash and  4  pts.  water,  till  the  mass  becomes  translucent  and  uniform,  and 
yields  a  clear  solution  with  water;  the  solution  diluted  with  so  much 
water  that  it  will  no  longer  draw  out  into  threads  at  the  temperature  of 
50**,  then  decomposed  by  an  exactly  equivalent  quantity  of  tartaric  acid; 
the  solidified  mixture  of  margaric  and  oleic  acid  separated,  after  cooling, 
from  the  lower  liquid,  and  washed  with  water:  the  greater  part  of  the 
potash  precipitated  from  the  lower  liquid  by  further  addition  of  tartaric 
acid;  that  liquid  decanted  from  the  cream  of  tartar;  and  distilled,  toge- 
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ther  with  the  wash- water  of  the  margaric  and  oleic  acid  and  the  rinsings 
of  the  cream  of  tartar.  The  distillate  is  neutralized  with  baryta-water, 
and  evaporated  to  dryness.  The  residue,  which  as  a  mixture  of  buty- 
rate,  caproate,  and  caprate  of  baryta,  is  treated  for  24  hours  with  2*77 
pta.  of  cold  water,  the  undissolved  portion  again  with  2*77  pts.  of  water, 
&c.  till  nothing  but  carbonate  of  baryta  remains  undissolve^!.  As 
butyrate  of  baryta  requires  2*77  pts.  of  cold  water  to  dissolve  it,  the 
first  solution  contains  that  salt,  with  but  small  quantities  of  the  other 
«alts,  whereas  the  following  solutions  consist  chiefly  of  caproate,  and  the 
last  of  caprate  of  baryta,  which  is  the  least  soluble  of  the  three.  These 
solutions  abandoned  separately  to  spontaneous  evaporation,  leave  eight 
kinds  of  crystals,  viz.  (1),  butyrate  of  baryta;  (2),  laminar,  and  (3), 
needle-shaped  caproate;  (4),  caprate;  (5),  transparent  larainro,  united 
in  cockscomb-like  groups,  soluble  in  2*7  pts.  of  water,  and  yielding  by 
spontaneous  evaporation,  besides  the  mother-liquor:  partly,  (6),  trans- 
parent crystals  (which  by  a  second  solution  in  water  and  recrystalliza- 
tion,  are  resolved  into  butyrate  of  baryta,  octohedrons  consisting  of 
bntyrate  of  baryta  and  lime,  [the  lime  proceeding  from  the  filter,]  and 
delicate  transparent  needles,  which  are  a  mixture  of  butyrate  of  baryta 
and  the  octohedral  salt,) — partly,  (7),  enamel- white  crystals,  which  by 
repeated  solution  and  crystallization,  are  also  resolved  into  caprate  and 
caproate  of  baryta;  and  (8),  opaque  laminsd  of  capro-caproate  of  baryta : 
the  latter,  when  treated  with  small  quantities  of  water,  impart  to  that 
liquid,  at  first,  principally  the  caproate,  afterwards  the  caprate. 
(Chevreul.) 

From  the  butyrate  of  baryta  after  purification  by  repeated  solution 
in  a  small  quantity  of  water  and  crystallization,  the  acid  is  separated  in 
two  ways:  By  gradually  adding  to  100  pts.  of  the  baryta-salt  contained  in 
a  glass  tube,  135  pts.  of  phosphoric  acid  of  sp.  ^r.  1*12:  the  butyric  acid 
thereby  separated  dissolves  gradually  in  the  liquid,  whereupon  12  pts. 
more  of  phosphoric  acid,  sp.  gr.  1*66  are  added;  the  separated  butyric 
acid  decanted;  59  pts.  of  phosphoric  acid  of  sp.  gr.  1'12  then  added;  and 
the  additional  quantity  of  butyric  acid  thereby  separated  also  removed. 
[The  watery  acid  liquid  still  contains  batyric  acid,  and  when  saturated  with  baryta- water, 
filtered,   and  evaporated,   again  yields  butyrate  of  baryta].       The    butyric   acid 

obtained  by  decantation,  which  is  somewhat  yellow,  and  solidifies  to  a 
white  mass  at  —  7^  is  distilled,  first  in  the  water-bath,  then  in  the  sand- 
bath.  [There  then  remains  a  black  residue  containing  acid  phosphate  of  baryta]. 
The  distillate  is  freed  from  the  water,  which  passes  over,  especially  at 
the  commencement  of  the  process,  by  digestion  and  subsequent  distil- 
lation with  4  pts.  of  chloride  of  calcium.  —  2.  By  decomposmg  100  pts. 
of  butyrate  of  baryta  with  a  mixture  of  63*36  pts.  of  oil  of  vitriol 
and  63*36  water;  decanting  the  butyric  acid,  which  is  colourless  and 
free  from  sulphuric  acid,  from  the  sulphate  of  baryta  (from  which  a 
small  additional  quantity  of  butyrate  of  baryta  may  be  obtained  by 
treating  it  with  baryta-water,  filtering  and  evaporating),  and  distilling 

it  carefully  in  the  sand-bath.      There  then  remains  a  brown  residue  of  decomposed 

butyric  acid.  The  transpareot  and  colourless  distillate  is  dehydrated  by 
distillation  with  an  equal  weight  of  chloride  of  calcium.  (Chevreul.) 

B.  Bj/  BtUyric  acid  Fermentation.  —  To  a  solution  of  100  pta.  of 
starch-sugar  (or  cane  or  milk-sugar)  marking  8  to  10°  Bm.,  8  or  10  parts 
of  fresh  sour  cheese  or  curd  are  added, -—or  100  pts.  of  starch-sugar  are 
dissolved  in  100  or  150  pts.  of  milk  and  so  much  water  that  the  liquid 
exhibits  a  density  of  10°  Bm.;  and  the  mixture,  together  with  50  parts  of 
VOL.   X.  o 
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chalky  set  aside  in  an  open  bottle  [frequently  shaken]  in  a  warm  place, 
e,  g.  in  the  sun  in  summer,  till  the  evolution  of  gas  ceases,  that  is  to 
say,  for  6  to  12  weeks.  The  greater  the  quantity  of  liquid,  the  more 
quickly  does  the  fermentation  go  on;  if  it  be  too  slow,  more  cheese  must 
bo  added.  —  When  the  fermentation  is  ended,  the  filtered  liquid  yields 
by  evaporation,  a  large  quantity  of  crystals  of  butyrate  of  lime,  which, 
if  they  separate  while  the  liquid  is  still  warm,  are  free  from  acetate  of 
lime.  — 10  pts.  of  the  crystallized  butyrate  of  lime  are  dissolved  in  30 
or  40  parts  of  water,  the  solution  distilled  with  3  or  4  pts.  of  commercial 
hydrochloric  acid,  till  10  pts.  (consisting  of  water  and  butyric  acid,  with 
small  quantities  of  hydrochloric  and  acetic  acid)  have  distilled  over.  A 
lar^e  quantity  of  chloride  of  calcium  is  then  dissolved  in  the  distillate, 
and  the  impure  butyric  acid  which  rises  to  the  top  is  decanted  ofi*,  and 
distilled  in  a  tubulated  retort  provided  with  a  thermometer.  The  first 
portion  cf  the  distillate  consists  of  aqueous  butyric  acid,  which  is  either 
used  to  prepare  the  butyrates,  or  dehydrated  by  contact  with  chloride  of 
calcium,  decantation  and  distillation.  The  boiling  point  soon  rises  to 
164°  and  remains  there,  and  at  this  temperature,  if  the  receiver  be 
changed,  pure  butyric  acid  is  obtained;  this  must  be  boiled  for  some  time 
in  an  open  vessel,  to  expel  traces  of  hydrochloric  acid,  and  then  redis- 
tilled. (Pelouze  &  G^lis.)  —  The  butyrate  of  lime  froths  up  strongly 
when  distilled  with  hydrochloric  acid,  and  therefore  requires  a  capacious 
distillatory  apparatus;  the  butyric  acid  obtained  by  this  process  is  difli- 
cult  to  purify  from  admixed  hydrochloric  acid.  (Bensch,  Ann,  Pharm. 
61,  177.) 

IT  Butyric  acid  may  also  be  obtained  from  the  liquid  which  remains 
in  the  preparation  of  ferrous  lactate  by  Wohler's  process  ^digestion  of 
iron  filings  with  sour  milk,  with  addition  of  milk-sugar:  Ann.  Pkarm, 
48.  ]  40).  After  that  salt  has  been  separated,  the  liquid  is  mixed  with  a 
sufficient  quantity  of  milk  of  lime  to  render  it  alkaline;  set  aside  for 
some  weeks  in  a  warm  place;  and  the  butyric  acid  separated  by  dis- 
tilling with  dilute  sulphuric  acid,  neutralizing  the  distillate  with  carbo- 
nate of  soda,  evaporating,  and  again  distilling  the  residue  with  dilute 
sulphuric  acid.  (Bertram,  ZeiUch,  Pharm,  1853,  43;  Jahresba^  1853, 
439.)  f 

Properties.  The  acid  surrounded  with  a  mixture  of  solid  carbonic 
acid  and  ether,  crystallizes  in  broad,  transparent,  colourless  laminae,  but 
remains  liquid  at  —20^.  (Pelouze  &  Gelis.)  At  ordinary  temperatures, 
it  is  a  thin,  {ransparent,  colourless  oil,  of  sp.  gr.  0'9675  at  25°  (0963  at 
15°:  Pelouze  &  Gelis;  0  9886  at  0°,  09739  at  15":  Kopp;  09817  at  0°: 
Pierre.)  Forms  on  sized  paper  a  greasy  spot  which  gradually  disappears; 
evaporates  in  the  air  without  residue  (Cbevreul);  boils  steadily  at  164® 
(Pelouze  &  Gelis);  at  157°  under  a  pressure  of  0*76  m.  (Kopp,  Po<;g.  72, 
223),  and  passes  over  undecomposed.  (Chevreul,  Pelouze  &  Gelis.)  Boils 
at  163°  under  a  pressure  of  07506  m.  In  a  closed  space,  which  it  fills 
to  :},  it  passes  completely  into  vapour  at  220°.  (Pierre,  N.  Ann.  Chim. 
Phys.  31,  1 18.)  Vapour-density  =  330  (Pelouze  «&  Gelis);  varies  with 
the  temperature.  (Cahours,  vii,  54.)  Has  a  pungent  odour  like  that  of 
butter  (rancid  butter,  according  to  Pelouze  &  G^lis),  and  acetic  acid  Has 
a  very  strong  and  pungently  acid  taste,  afterwards  sweetish,  like  nitrous 
ether,  and  makes  the  tongue  white.  Reddens  litmus  strongly.  (Cheyreul.) 
Attacks  the  skin  like  the  strongest  acids.  (Pelouze  &  Gelis.) 
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48 
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32 


Pelouze. 

54-55     54-35 

9-09     9-11 

36-36     36-54 


Vol.  Dctosity. 

C-vapour 8  ....    S*3280 

H-gu 8  ....     0*5544 

O-gas  2  ....     2-2186 


C^HSO^ 88 


100-00     100-00 


2 
1 


6-1010 
3-0505 


The  bypothetical  anhydrous  acid  of  the  radical  theory  is  CH^O^bBu. — The 
hydi-ated  Kcid  may  be  represented  by  the  formula,        u     >0^. 

JDecompos^Uions.  1.  Butyric  acid  is  inflammable^  and  bums  in  tlie 
manner  of  volatile  oils  (Chevreul),  with  a  blue  flame.  (Pelouze  &  G§lis.) — 
When  distilled  in  a  retort  containing  air,  part  of  the  acid  is  converted  into 
an  aromatic  substance.  (Chevreul.)  —  3.  Butyric  acid  dropt  into  a  bottle 
filled  with  dry  chlorine  gas  and  exposed  to  strong  sunshine,  produces  a  large 
quantity  of  hydrochloric  acid,  crystals  containing  oxalic  acid  which  con- 
dense on  the  sides  of  the  vessel,  and  a  pale  yellow  oil  of  bichlorobutyric 
acid,  C*C1'H*0*;  if  on  the  contrary,  chlorine  gas  be  passed  through  butyric 
acid  contained  in  a  Liebig's  potash-apparatus  and  exposed  to  the  sun,  tho 
chlorine  is  very  rapidly  absorbed,  and  the  only  products  are  hydrochloric 
acid  gas  and  bichlorobutyric  acid,  amounting  to  173  to  176  per  cent,  of  the 
butyric  acid.  (Pelonze  &  Gelis.)     Calculation  gives  178  per  cent.: 

C8H80*  +  4C1  «  CCI«H»0*  +  2HC1. 

This  bichlorobutyric  acid  is  decomposed  by  further  action  of  chlorine  into 
hydrochloric  ana  quadrichlorobutyric  acid.  (Pelouze  &  Gelis.)  —  When 
bromine  is  cautiously  added  to  aqeous  butyrate  of  potash  till  a  few  drops 
of  a  bromuretted  acid  are  precipitated,  the  liquid  then  evaporated  to 
dryness,  the  residue  exhausted  with  alcohol,  and  a  few  drops  of  sulphuric 
acid  added  to  the  filtrate,  a  compound  is  produced  somewhat  different 
from  butyric  acid,  having  a  fainter  odour,  likewise  soluble  in  water  and 
alcohol;  but  no  bromobutyric  acid,  (C^Br^H'O*,)  appears  to  be  produced. 
(Cahours,  N,  Ann,  Chim.  Phys.  19,  507.)  —  Iodine  likewise  exerts  but  a 
slight  decomposing  action,  even  when  aided  by  heat,  forming  a  small 
quantity  of  hydriodic  acid.  (Pelouze  &  Gelis.) 

Cold  nitric  acid  appears  to  dissolve  butyric  acid  without  decom- 
position. (Chevreul.)  Butyric  acid  heated  with  nitric  acid  of  sp.  gr. 
]  -40,  is  slowly  oxidized  and  converted  into  succinic  acid.  (Dessaignes, 
Compt.  rend.  30,  50.)  —  Cold  aqueous  iodic  acid  dissolves  butyric  acid 
without  decomposition.  (Millon.)  • 

4.  Butyric  acid  dissolves  in  cold  oil  of  vitriol  with  rise  of  temperature 
but  without  decomposition;  the  solution,  which  has  a  faint  ethereal  odour, 
becomes  very  slightly  coloured  at  100^  gives  off  butyric  acid  together 
with  a  small  quantity  of  sulphurous  acid  at  a  higher  temperature,  and 
slowly  blackens  with  formation  of  a  small  quantity  of  charcoal.  (Chev- 
reul.) The  greater  part  of  the  butyric  acid  passes  over  unchanged. 
(Pelouze  &  G^lis.) 

5.  Pentachloride  of  phosphorus  converts  butyric  acid  into  C^CIH'. 
(Cahours,  Compt,  rend,  25,  724.) 

Combinations,  —  Butyric  acid  mixes  with  water  in  all  proportions.    The 
mixture  of  2  pts.  acid  and  1  pt.  water  has  a  sp.  gr.  of  1  00287.  (Chevreul.) 

The  Butyrates  in  the  dry  state  are  inodorous  even  at  100°,  but  when 
moist  they  hare  a  strong  odour  of  fresh  butter.  —  They  are  all  crystal- 
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lizable.  (Chevpeul.)  —  Several  of  them  yield  butypone  by  dry  distillation. 
(Chancel.)  —  Dry  bntyrate  of  lime  distilled  in  small  quantities  at  a  very 
slowly  increasing  heat,  is  resolved,  without  any  evolution  of  gas,  into 
white  carbonate  of  lime,  and  butyrone  which  passes  over: 

2C8H7CaO  =  2(CaO,C02)  +  C"H"02. 

But  when  it  is  more  quickly  heated  and  in  larger  quantity,  a  considerable 
quantity  of  charcoal  remains  with  the  carbonate  of  lime;  3  or  4  per  cent, 
of  a  gaseous  hydrocarbon  absorbable  by  oil  of  vitriol  are  given  off;  and 
the  distillate,  which  has  an  unpleasant  odour,  contains,  besides  the  buty- 
rone which  boils  at  1 44°,  butyral  boiling  at  95°,  and  a  yellowish  oil 
boiling  at  225°  to  230°,  which,  as  potassium  remains  bright  in  it,  appears  to 
be  a  hydrocarbon.  These  products  are  doubtless  produced  from  the 
butyrone  by  the  action  of  too  high  a  temperature.  (Chancel  )  —  Butyrate 
of  potash  distilled  with  an  equal  quantity  of  arsenious  acid,  yields,  with 
evolution  of  a  stinking  gas  and  considerable  reduction  of  arsenic,  a  dis- 
tillate consisting  of  an  acid,  watery,  colourless  liquid,  and  below  that,  an 
oily  liquid,  blackened  by  arsenic,  and  smelling  like  alkarsin;  this  latter 
contains  either  alkarsin,  or  a  corresponding  compound  of  the  butylene 
series.  (Wohler,  Ann,  Phann.  68,  127.) — The  statement  of  Pelouze 
&  G^lis,  that  a  contamination  of  butyric  acid  with  acetic  acid  may  bo 
detected  by  the  odour  of  alkarsin  evolved  on  neutralizing  the  acid  with 
potash,  evaporating,  and  heating  with  arsenious  acid,  is  not  recon- 
cilable with  Wbhler's  observation  just  quoted.  —  Dry  butyrate  of  soda 
heated  with  oxychloride  of  phosphorus  or  with  chloride  of  benzoyl,  yields 
anhydrous  butyric  acid.  (Gerhardt;  see  page  88.)  —  All  butyrates  are 
soluble  in  water  (Chevreul),  and  many,  when  thrown  on  water,  rotate 
like  camphor,  till  they  are  dissolved.  (Chevreul,  Pelouze  &  Gelis.) 

Butyrate  of  Ammonia.  —  Butyric  acid  absorbs  ammoniacal  gas,  and  is 
converted  into  crystals,  which  by  further  absorption,  deliquesce  to  a  thick, 
transparent,  colourless  liquid;  but  this,  when  exposed  for  a  still  longer 
time  to  the  action  of  the  ammoniacal  gas,  ultimately  solidifies  in  needles. 
(Chevreul.)  —  The  salt  is  deliquescent.  (Pelouze  &  Gelis.)  —  Distilled 
with  anhyarous  phosphoric  acid,  it  yields  butyronitrile=C*NH'  (Dumas, 
Malaguti  &  Leblanc,  CompU  rend.  25,  442): 

NH3,C8HS0<  =  C8NH7  +  4HO. 

ButyraU  qf  Potash.  —  Potassium  eliminates  hydrogen  gas  with  violence 
from  butyric  acid.  To  prepare  the  salt,  potash  or  carbonate  of  potash 
is  neutralized  with  aqueous  butyric  acid,  and  the  solution  evaporated. 
Crystallizes  between  2.5°  and  30''  in  indistinct,  cauliflower-like  groups; 
its  taste  is  sweetish  and  like  that  of  butter.  Very  deliquescent;  dissolves 
in  0*8  water  at  15°.  (Chevreul.)     Rotates  on  water.  (Pelouze  &  Gelis.) 

Dried.  Clicvreul. 

KO 47-2     ....     37-40     37-96 

C8H703  790     ....     62-60 

C8H?K0*    126-2     ....  10000 

A  solution  of  500  pts.  of  the  salt  in  400  pts.  water,  mixed  with 
115  pts  of  butyric  acid,  does  not  decompose  water  without  the  aid  of 
heat;  but  after  dilution  with  water,  the  decomposition  takes  place  at 
ordinary  temperatures.     The  solution  likewise  does  not  redden  litmus- 
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paper  till  it  is  dilated.  Litmus-paper  moistened  with  it,  appears  per- 
fectly blue  after  drying,  bat  becomes  red  again  every  time  it  is  moistened, 
till  the  excess  of  acid  is  eraporated.  (Ghevreal.) 

Butyrate  of  Soda.  —  Resembles  the  potash-sal t^  but  is  less  deliquescent. 
(Chevrenl.) 

Dried,  CheTrenl. 

NaO    31-2     ....     28-31     2878 

C«H70»    790     ....     71-69     71*22 

C^H^NaO^ 110-2    ...    10000     10000 

BtUifraU  of  Baryta,  —  Baryta-water  neutralized  with  butyric  acid,  is 
left  to  evaporate,  and  the  resulting  crystals  dried  at  100°'  The  salt 
may  be  melted  to  a  colourless  glass.  In  the  moist  state  it  smells  strongly 
like  fresh  butter,  has  a  warm  alkaline  and  buttery  taste,  and  blues 
reddened  litmus  slightly.  A  gramme  of  the  salt  subjected  to  dry  distilla- 
tion, in  a  bent  tube  filled  with  mercury,  melts,  yields  47*3  cubic  centi- 
metres of  olefiant  gas,  and  1*7  of  carbonic  acid,  and  a  thin,  orange- 
yellow,  neutral  oil,  having  the  odour  of  labiate  plants  (butyrone,  accord- 
ing to  Chancel),  and  leaves  a  mixture  of  carbonate  of  baryta  with 
0*0033  grm.  of  charcoal.  The  aqueous  solution  of  the  salt  does  not 
decompose  by  keeping:  carbonic  acid  precipitates  from  it  a  small  quantity 
of  carbonate  of  baryta,  setting  butyric  acid  free.  (ChevreuL) 

Lerch. 
Dried  at  100^  Chevreul 

BaO 76-6    ....    49-23    4937     .... 

8C  480     ....     30-85 

7H 7-0     ....       4-49 

30 240     ...     15-43 

CH'BaO*    155-6     ....  10000  10000    ....  10000    10000 

Lerch'a  salt  (a)  and  {&)  is  differently  crystallized  (vid  ir\f.) — Bromeis  (Ann, 
Pkarm,  42,  66)  assumed,  in  acoordanoe  with  hia  own  analysis,  lAt.H  more  in  the  salt ; 
bat  Lerch's  analysis  is  likewise  confirmed  by  Rochleder,  who  foand  4*47  to  4*50  per 
cent.  H. 

CrystaU  with  2  At,  Water* —  Separate  from  the  concentrated  hot-solu- 
tion; do  not  melt  at  lOO'';  contain  10  07  to  1050  p.  c.  water.  (Chancel, 
N.  J.Pharm,  7,  119.) 

Crystals  wiUi  4  At,  Water,  —  Obtained  by  evaporation  in  the  air. 
Melts  below  100^.  (Chancel.)  Long,  flat,  compressed  prisms,  which  are 
permanent  in  the  air,  transparent,  colourless,  and  have  a  fatty  lustre;  in 
vacuo  over  oil  of  vitriol  they  remain  transparent,  but  lose  2*25  p.  c.  of 
their  weight,  and  then  when  heated,  melt  without  further  loss  to  a 
transparent  glass.  (Chevreul.)  The  crystals  contain  18*83  p.  c.  of 
water^  and  melt  without  loss  to  a  transparent  glass  at  100°.  (Pelouze  & 
G61is.) 

Lerch  constantly  obtained  anhydrons  crystals  infusible  at  100^  and  of  the  same 
composition,  but  sometimes  (a)  hard  granular  crusts,  which  by  repeated  crystallization 
passed  into  the  following  form,  sometimes  (/d),  nacreous  laminae  or  flat  flexible  prisms. 
How  these  observations  are  to  be  reconciled  with  the  preceding,  remains  to  be  seen. 

The  salt  dissolves  in  2*77  pts.  of  water  at  10°,  and  rotates  upon  the 
surface;  at  b"^  it  dissolves  in  400  pts.  of  absolute  alcohol. 

ButyraU  qf  Stro/ntia Obtained    like  the  baryta-salt.      Long  flat 

needles,  similar  to  those  of  the  baryta-salt,-  and  having  the  same  odour. 


(a) 

(fi) 

Bromeis. 

48-71 

....     4902     . 

49-38 

31-34 

....     31-03     . 

31-34 

4-72 

4-54 

3-98 

15-23 

....     15-41     .. 

15-30 
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When  heated,  it  melts  bat  doea  not  turn  brown.    Dissolres  in  3  pts.  of 

water  at  4*^.  (Chevreal.) 

Dried,  Chevreal. 

SrO    52     ....     39-70     4058 

C8HyO» 79     ....     60-30 

C8H7SrO<  131     ....  10000 

Butyrate  of  Liine.  —  Obtained  in  a  similar  manner.  Transparent, 
very  delicate  needles,  which  smell  like  the  baryta-salt.  Melts  when  heated, 
emitting  an  aromatic  odour,  like  that  of  the  LabiatoB.  (comp.  Chancel, 
p.  84.)  The  crystals  give  off  their  water  of  crystallization  with  toler- 
able facility.  They  rotate  on  water.  (P^louze  &  Gelis.)  The  salt  dis- 
solves in  5*69  ptB.  of  water  at  \5°,  and  when  the  solution  is  heated, 
crystallizes  out  so  completely  that  the  whole  becomes  solid;  on  cooling, 
however,  it  resumes  the  liquid  form.  (Ghevreul.) 

Dried  at  140^  Chevreul.      Pel.  &  G^lis. 

CaO 28     ....     26-17     26*99     ....    2627 

O^WQi 79     ....     73.83 __^ 

CSH^CaO* 107     ....  10000 

Butyrate  of  Lime  and  Baryta,  —  The  aqueous  solution  of  2  pts. 
butyrate  of  lime  and  3  pts.  butyrate  of  baryta  yields  octohedrons  by  spon- 
taneous evaporation.  100  pts.  of  these  crystals,  ignited  with  sulphuric 
acid  yield  68  pts.  of  sulphate.  1  pt.  of  the  salt  dissolves  in  3*8  pts.  of 
water  at  18°. 

Butyrate  of  Magnesia,  -—  Beautiful  white  laminsB,  resembling  crys- 
tallized boracic  acid,  containing  5  At.  water,  which  readily  escapes;  they 
dissolve  very  readily  in  water  and  rotate  upon  it.  (Pelouze  &  Gelis.) 

Butyrate  of  Zinc.  —  Aqueous  butyric  acid  dissolves  carbonate  of 
zinc  with  effervescence,  at  ordinary  temperatures;  the  solution  reddens 
litmus,  even  when  the  base  is  in  excess;  the  filtrate  evaporated  in  vacuo, 
leaves  shining,  fusible  laminm,  having  the  taste  and  odour  of  the  buty- 
rates.  (Chevreul.)  Light,  snow-white,  pearly  laminae,  sparingly  soluble 
in  water  and  alcohol.  (Larocque  &  Hurault,  J^.  J,  Pliarm.  9,  430. 

Dried  in  vacuo,  Chevreul. 

ZnO 40     ....     33-61     35 

C»H70»    79     ....     66-39 

CH^ZnO*   119     ....  100-00 

The  aqueous  solution,  when  evaporated,  gives  off  butyric  acid,  depo- 
sits a  basic  salt,  and  yields  a  residue  which  is  still  partially  fusible,  but, 
when  water  is  repeatedly  poured  upon  it  and  evaporated,  becomes  com- 
pletely infusible,  and  ultimately  i-etains  only  100  pts.  of  C^H^O'  to 
1525  pts.  ZnO.  (Chevreul.)    [About  30  ZnO  +  C^H70».] 

Bixtyrate  of  Lead,  —  a.  Tribal,  —  Oxide  of  lead  is  added  in  excess 
to  butyric  acid,  whereupon  heat  is  evolved;  the  solution  is  afterwards 
heated  from  without;  the  residue  after  evaporation  exhausted  with  cold 
water;  and  the  filtrate  evaporated  in  vacuo  over  oil  of  vitriol.  The 
residue  is  infusible,  has  but  little  taste,  dissolves  sparingly  in  water,  and 
then  absorbs  carbonic  acid  rapidly  from  the  air.  (Uhevreul.)  —  Alkaline 
butyrates  form  a  copious  white  precipitate  with,  subacetate  of  lead, 
(lieise,  J.  pr,  Ohem.  29,  287.)  —  When  an  aqueous  mixture  of  butyric 
and  acetic  acid  is  saturated  with  oxide  of  lead,  and  the  filtrate  super- 
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saturatod  with  ammonia,  small  rose-coloored  needles  of  basic  butyraie  of 
lead  separate  out;  they  quickly  absorb  carbonic  acid  from  the  air,  and 
dissolve  in  water  tb rough  the  medium  of  tbe  acetate  of  lead  which 
adheres  to  them.  (Nickl^s,  Ann.  Pharm.  61,  349.) 

Chevreul. 

3PbO    33G       ..     80-96     81 

C^H^QS  79     .  .     19-04 

2PbO,C«H'"PbO*  415     ...  10000 

h  Monobasic,  —  The  solution  of  load-oxide  in  excess  of  the  aqueous 
acid,  yields  fine  silky  needles  by  evaporation  in  vacuo  over  oil  of  vitriol. 
(Chevreul.)  The  same  salt  is  precipitated  by  butyric  acid  from  an 
aqueous  solution  of  neutral  acetate  of  lead,  in  the  form  of  a  colourless, 
very  heavy  oil,  which  solidifies  after  some  time  only.  (Pelouzo  &  Gelis.) 

Butyric  acid,  mixed  with  acetic  acid,  doefl  not  precipitate  neutral  acetate  of  lead. 
(Nickles.)  The  needles  distilled  in  a  bent  tube  filled  with  mercury,  yield 
1  vol.  defiant  ^as  to  9  vol.  carbonic  acid,  together  with  water,  and  an 
oil  which  has  a  less  powerful  odour  than  that  which  is  obtained  from  the 
baryta-salt,  and  a  residue  consisting  of  lead-oxide  and  metallic  lead. 

Needles.  Chevreul. 

PbO 112  ....  58-64        60-50 

8  C  48  ...  25-13  24-81 

7  11 7  ....  3-66  2-77 

3  0  24  ...  12-57  11-92 

C«H'PbO<    191     ...  100-00     10000 

Brdyrate  of  Iron.  — Aqueous  butyric  acid  exposed  to  the  air  in 
contact  with  iron  forms  without  effervescence  a  red  solution,  from  which 
water  throws  down  a  very  small  quantity  of  ferric  salt,  which  appears 
to  redissolve  on  the  addition  of  more  water.  (Chevreul.) 

Butyrate  of  Copper.  —  Butyrate  of  potash  (if  not  too  dilute,  according 
to  Zeise)  forms  with  cupric  salts  a  blue-green  precipitate,  which  may  be 
obtained  in  the  crystalline  form  by  solution  in  boiling  water.  (Pelouze 
&  Gelis.)  —  The  crystals  belong  to  the  oblique  prismatic  system.  Fig. 
104,  together  with  the  m  and  p-faces.  (Haiiy.)  In  vacuo  over  oil  of 
vitriol,  they  lose  at  most  1  per  cent,  of  their  weight,  and  become  some- 
what turbid.  Heated  alone  to  100°,  they  retain  their  form  and  colour, 
and  do  not  give  oflT  any  portion  of  their  acid;  but  their  aqueous  solution, 
when  boiled,  deposits  a  blue  substance,  which  changes  to  pure  brown 
oxide  of  copper,  so  that  by  repeated  distillation  with  water,  all  the 
butyric  acid  passes  over  and  all  the  cupric  oxide  is  precipitated. 
(Chevreul.) 

Crystals  dried  in  vacuo.  Chevreul. 

CuO 40  ....  29-20     30 

O»H70» 79  .  .  57-66 

2  HO 18  ■■■.  13-14 

C«irCuO*,2Aq 137     ...  100-00 

According  to  Pelonze  &  Gelis  also,  the  crystals  contain  2  Aq.,  only  1  Aq.  of  which 
can  be  expelled  by  heat  without  decomposing  the  salt :  according  to  Lies  however 
{Compi.  rend.  21,  321)  the  crystals  contain  only  1  Aq.;  and  since,  according  to  his 
observations,  they  agree  in  form  with  crystallized  verdigris,  C*H*CuO*,Aq.,  he  regards 
this  as  the  first  example  of  the  isomorphism  of  two  homologous  salts,  that  is  to  say,  of 
salts  which  differ  in  composition  only  in  the  number  of  atoms  of  <?H*. 

[Respecting  a  butylic  add  compound  resembling  Schwdnfurt  green  (vili,  329),  see 
Additions  to  this  volums'] 
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MermrouB  Butyi^ate,  —  Bntyrate  of  potash  precipitates  from  mer- 
curous  nitrate,  white  shining  scales,  resembling  those  of  mercarous 
acetate.  (Pelouze  &  G^lis.) 

Buiyrate  of  Silver.  —  The  potash-salt  likewise  forms  with  nitrate  of 
silver,  white  shining  scales,  like  those  of  acetate  of  silver;  they  must  bo 
washed  with  cold  water.  (Pelouze  <fc  G61is.)  —  But3rrate  of  baryta  forms 
with  nitrate  of  silver,  in  somewhat  concentrated  solutions,  a  curdy 
precipitate,  and  but  on  more  dilute  solutions  only  a  cloud,  —  in  which 
case,  on  leaving  the  liquid  to  evaporate,  the  butyrate  of  silver  crystal- 
lizes out  in  dendrites.  (Lerch.)  The  salt  does  not  deflagrate  when 
heated,  but  leaves  metallic  silver  mixed  with  a  little  charcoal.  It  dis- 
solves sparingly  in  water.  (Pelouze  &  Gelis.) 

Dried  at  100°  to  120°.  Pel.  &  Gel.  Lerch.         J.  Genks. 

8C 48     ..     24-G2  ....     24-42     ....  24*85  ....     25-27 

7  H    7     .  .       3-59  ...       3-61     ...  3-63  ....       3*74 

Ag 108     .  .     65-38  ...     55-39     .  .  55*45  ....     55*25 

4  0    32        .     16-41  16*58     ..  16-07             15*74 

C«H7AgO^ 195     .  .  10000     ....  10000     ....  10000     .  .  10000 

Butyric  acid  mixes  in  all  proportions  with  wood-spirit  and  alcohol, 
(Chevreul,  Pelouze  &  Gelis.) 

It  dissolves /arfc?  oih  and  tallows,  (Chevreul,  Barreswil.) 


%  Anhydrous  Butyric  Acid.     C^H^^G'^^'shtq^^*- 

Gerhardt.     N,  Ann.  Chim.  Phys,  37,  318. 
BtUyric  Butyraie,  Butyric  Anhydride. 

Obtained  by  treating  4  pts.  of  dry  butyrate  of  soda  with  2  pts. 
of  oxychloride  of  phosphorus,  the  oxychloride  being  added  drop  by  drop 
to  the  butyrate^  as  in  the  preparation  of  anhydrous  acetic  acid  (viii.  335). 
The  reaction  consists  of  two  stages,  the  first  being  the  formation  of 
chloride  of  butyryl  and  phosphate  of  soda: 

3  C8H7NaO^  +  P02CP  =  PNa^OS  +  3{C8H70«.C1) ; 

and  the  second,  the  formation  of  anhydrous  butyric  acid  by  the  action  of 
this  chloride  on  another  portion  of  the  butyrate  of  soda: 

C8H7NaO*  +  CaH703,Cl  «  NaCl  +  C^6H"0«. 

As  soon  as  the  reaction  is  complete,  the  product  is  distilled;  after  which 
it  is  poured  back  upon  the  butyrate  of  soda,  to  decompose  any  portion 
of  butyric  chloride  that  may  have  remained  unaltered,  and  finally 
rectified,  those  portions  only  being  collected  which  boil  at  190°.  That 
which  passes  over  at  a  lower  temperature  contains  hydrated  butyric  acid, 
the  formation  of  which  cannot  well  be  avoided,  as  the  butyrate  of  soda 
is  very  deliquescent.  —  2.  By  the  action  of  chloride  of  benzoyl  on  butyrate 
of  soda,  the  decomposition  being  precisely  similar  to  that  which  takes 
place  in  the  formation  of  anhydrous  acetic  acid  by  method  1  (viii.  335), 
butyric  benzoate  being  first  formed,  and  subsequently  splitting  up  into 
butyric  butyrate  and  benzoic  benzoate.  5  pts.  of  chloride  of  benzoyl  are 
mixed  in  a  retort  with  8  pts.  of  dry  butyrate  of  soda,  the  mixture  distilled, 
and  the  distillate  rectified^  first  over  butyrate  of  soda,  afterwards  aloue. 
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Colourless,  very  mobile,  strongly  refracting  liquid.  Sp.  gr.  0*978  at 
12'5^  Its  odour  is  very  strong,  but  not  disagreeable,  like  that  of 
tbe  bydrated  acid,  approaching  rather  to  that  of  butyric  ether.  Boils  at 
about  190° — Vapour-density  =5-38.  (Gerhardt.) 

Gerhardt. 

16  C  90     ....     60-76     ....     60-67 

14  H 14     ....       8-86     ....       8-87 

6  O  48     ...     30-38     ...     30  46 

cwS}^ ^^^    ••  ^^^'^^        ^^^'^ 

Vol.  Density. 

C-vapour   16  ....  6-6560 

H-gaa 14  ...  0-9702 

O-gas 3  ..  3-3278 

Vap.  ofC«H"0« 2     .  .  10-9540 

1     ....     5-4770 

A  nhydrous  butyric  acid  exposed  to  the  air,  gradually  absorbs  mois- 
ture. When  poured  into  water,  it  does  not  mix  immediately  as  the 
hyd rated  acid  does,  but  rises  to  the  surface  in  the  form  of  a  colourless 
oil.  —  In  contact  with  aniline  it  becomes  heated  and  forms  bvtyranilide, 
C»H"NO»=C^«H"OH  2C»H^N-  2H0.J 


Acid  allied  to  BxUyric  Acid, 

Hircic  Acid. 

Chevreul.  (1823.)    Ann.  Chim.  Phys,  23,  22;  also  SdiW.  39,  179.—- 
Recherches  sur  les  corps  ffras,  151  and  236. 

Found  (doubtless  combined  with  glycerine  in  the  form  of  an  unknown 
fat,  Hircin)  in  mutton  suet,  to  which,  as  well  as  to  mutton-broth,  it 
imparts  the  peculiar  taste  and  smell. 

Preparation*  4  pts.  of  mutton  suet  are  saponified  with  1  pt.  of 
hydrate  of  potash  and  4  pts.  of  water;  the  whole  supersaturated  with 
phosphoric  or  tartaric  acid;  the  watery  liquid  separated  from  the  stearic 
and  oleic  acid  distilled  together  with  the  wash- water;  the  distillate 
(which  must  be  redistilled,  if  a  sample  of  it  leaves  any  residue  on  evapo- 
ration) neutralized  with  baryta- water;  the  solution  evaporated;  and  the 
remaining  baryta-salt  decomposed  with  a  mixture  of  equal  parts  alcohol 
and  water. 

Properties,  Colourless  oil  lighter  than  water,  not  solidifying  at  O'^, 
very  volatile.  Smells  like  goats  and  like  acetic  acid,  and  reddens  litmus 
strongly. 

Combinations,     It  is  slightly  soluble  in  water. 

The  Ammonia-saU  smells  stronger  than  the  free  acid.  -—  The  Potash' 
salt  is  deliquescent.  —  The  Baryta-salt  is  sparingly  soluble  in  water,  and 
contains  43*75  per  cent,  of  baryta. 
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Hircie  acid  dissolves  very  readily  in  alcohol.  (Chevreul.) 
The  distillate  obtained  by  Chevrenrs  process  yields,  when  neutralized 
with  baryta- water  and  evaporated,  two  different  salts,  viz.  crystalline 
hircate  of  baryta,  which  may  be  pnrified  by  wasliing  with  cold  water  and 
recrystallization,  and  a  very  soluble  salt,  which  partly  separates  out  in  the 
form  of  a  salve,  partly  remains  in  the  mother-liquid,  and  when  smeared 
on  the  hand,  smells  exactly  like  human  fa?ce3. 

Hircate  of  baryta  yields,  by  spontaneous  evaporation  of  the  aqueous 
solution,  transparent,  colourless  pyramids,  which  are  permanent  in  the 
air,  have  an  alkaline,  bitter  taste,  an  alkaline  reaction,  and  dissolve 
pretty  easily  in  water.  —  The  hircie  acid  obtained  from  this  salt  is  very 
soluble  in  water.    (Joss,  J.  pr.  C/tem,  4,  377.) 


Coi^ugaied  Compounds  </ Butyric  Acid, 

Butyrate  of  Methyl.    c^°H^«o*=c»H'0,c«H^O'. 

Pc:louzb  &  Gelis.     (1844).     N.  Ann.  Chim.  Phy%.  10,  454. 
Pierre.    N.  Ann,  Chim.  Fhys, 

Meihylie  Butyrate^  Buiierformester. 

Formation  and  Preparation.  A  mixture  of  2  pts.  butyric  acid  with 
2  pts.  wood-spirit  and  1  pt.  oil  of  vitriol,  becomes  heated  aud  imme- 
diately separates  into  two  layers,  the  upper  of  which  must  be  taken  off, 
washed  with  water,  dried  over  chloride  of  calcium,  and  distilled.  (Pelouze 
&  Gelis.)  —  The  three  liquids  must  be  repeatedly  shaken  up  together,  and 
if  the  mixture  has  a  tendency  to  cool,  it  must  be  kept  for  some  time  at 
50"  to  80°,  so  that  the  formation  of  the  butyrate  of  methyl  may  take 
place  as  quickly  as  possible;  after  the  compound  ether  has  been  repeat- 
edly washed  with  water,  it  must  be  shaken  up  with  chloride  of  calcium  and 
chalk  to  remove  water  and  free  acid,  and  rectified  two  or  three  times 
over  chloride  of  calcium.  (Pierre.) 

Troperties.  Transparent,  colourless  liquid  of  sp.  ^r.  1*02928. 
(Pierre.)  Boils  at  102°  (Pelouze  &  Gelis);  at  102-1°  under  a  pressure 
of  0*7439  met,;  but  with  sudden  starts,  unless  threads  of  glass  or  pieces  of 
platinum  wire  are  immersed  in  it.  (Pierre.)  Specific  heat  0*49176. 
Latent  heat  of  vapour  87*33.  (Favre  &  Silberraann,  Jahresher.  1853,  78.) 
Vapour-density,  3*52.  (Pelouze  &  G^lis.)  Its  odour  is  peculiar,  but  some- 
what like  that  of  wood-spirit  (Pelouze  &  Gelis);  rather  pleasant,  like 
that  of  pine-apples.  (Pierre.) 

Pierre.  Vol.  Density. 

IOC CO     ....     58-82  ....  58-69                   C-vapour 10  ...     4-1600 

10  H    10     ...       9  81  ....  9-99                   H-gas  10  ....     0-6930 

4  0 32     ...     31-37  ....  31-32                   0-ga8  2  ....     2-2186 

CioHWQ* ....  102     ...    100-00     ....  100-00  2     ....     7*0716 

1     ....     3-5358 

Decomposition,  Butyrate  of  methyl  is  inflammable.  (Pelouze  & 
Gelis.) 

Comhinations,  It  diseolvee  sparingly  in  water,  but  in  all  proportions 
in  wood-spirit  and  alcohol.  (Pelouze  &  G61is.) 
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Butyrate  of  Ethyl.    C"H»o*=C*H»o,C»H'0'. 

Pelouze  &  G^Lis.     (1844.)     N".  Ann.  Chim.  Phys,  10,  464. 
Lerch,  W&hleh  &  BoRNTRAOER,  Ann,  Fharm.  d9,  220  and  359. 
Pierre.     I^.  Ann,  Chim.  Phys,  19,  214. 

Butyric  Eiher,  Viuic  or  EthyHe  Butyrate^  Buttervinester,  The  so-called  Ananas 
oU  used  in  perfumery  consists  chiefly  of  this  ether.  (Hofmann,  Ann,  Pharm,  81,  87.) 

Formation  and  Preparation.  —  A  solution  of  butyrio  acid  in  alcohol 
acquires  after  a  while  the  odour  of  pine-apples,  from  formation  of  butyric 
ether.  (Chevreul.)  —  I.  Pelouze  &  G^lis,  and  likewise  Pierre,  prepared 
this  compound  by  a  process  exactly  similar  to  that  above  given  for  buty- 
rate of  methyl.  —  2.  Lerch  heats  butyrate  of  baryta  with  a  mixture  of 
alcohol  and  sulphuric  acid  to  the  boiliag  point,  takes  off  the  butyric  ether 
which  rises  to  the  surface,  washes  it  with  water,  dries  with  chloride  of 
calcium,  and  rectifies.  —  3.  W&hler  saponifies  butter  with  strong  solution 
of  potash  J  dissolves  the  resulting  soap  in  the  smallest  possible  quantity 
of  not  strong  alcohol;  adds  to  the  solution  a  mixture  of  alcohol  and  oil 
of  vitriol  till  it  acquires  a  strong  acid  reaction;  distils  till  the  distillate 
no  longer  smells  of  apples;  rectifies  the  distillate  several  times;  and  dehy- 
drates it  with  chlorido  of  calcium.  [This  product  is  likely  to  be  contaminated 
with  caproic,  caprylic,  and  capric  ether].  —  4.  Butyric  ether  is  likewise  obtained 
by  the  action  of  alcohol  and  hydrochloric  acid  on  the  butyrins.  (Berthelot, 
p.  94.) 

Properties.  Transparent,  colourless,  very  thin  liquid  (Pelouze  & 
Gelis);  of  sp.  gr.  0*90193  at  0°.  (Pierre.)  Index  of  refraction  1-3778. 
(Delffs,  Pogg.  81,  470.)  Boils  at  110°  (Pelouze  &  Gelis);  at  119«  under 
a  pressure  of  0*7405  met.  (Pierre.)  Vapour-density  =  4'04.  (Pelouze  & 
Gllis.)  Has  an  agreeable  odour  something  like  pine-apples  (Pelouze  & 
G^lis);  and  like  pippins  (Pierre);  tastes  sweetish,  with  a  somewhat  bitter 
after-taste.  (Lerch.) 

Lerch.           Bomtr  tiger.  Pierre. 

12  C 72  ....  C2-07  62-29  61*57  6193 

12  H  12  ....  10-35  10*46  10-91  10*45 

4  O  32  ....  27*58  27*25  27-52  27*62 

C"H»W 116  ....  100*00  100-00  100-00  100-00 

Vol.  Density. 

C-vapour  12     4*9920 

H-gaa    12     0-8316 

O-gas 2     2-2186 


A'ap.  of  Butyric  ether         2     80422 

1     4-0211 

Decompoiitions.     1.  Butyric  ether  is  very  inflammable.  —  2.  It  is  but 

slowly  decomposed  by  aqueous  potash,  even  at  a  boiling  beat,  the  products 

being  alcohol  and  butyrate  of  potash.  (Pelouze  <&  Gelis.)  —  3.  By  agita^ 

tion  with  aqueous  ammonia,  it  is  slowly  resolved  into  butyramide  and 

alcohol  (Chancel): 

Ci2H»-0*  +  NH»  =  C^NH'OS  +  C*W(P. 

4.  Heated  with  glycerine  and  hydrochloric  acid,  or  even  with  glycerine 
alone,  it  yields  a  butyrin,  probably  monobutyrin.  (Berthelot,  p.  93.) 

Combin^Uions.     It  dissolves  very  sparingly  in  water,  but  in  all  pro- 
portions in  alcohol  and  vinic  ether.  (Pelouze  &  Gelis.) 
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Butyrin. 

Chbvreul.     (1810.)    Ann,  Chim,  Phyi.  22,  37Jj  23,  27.  — Becherches, 
102,  270  and  470. 

Butirine,  Butterfett,  —  Occurs  in  small  quantity  iu  the  butter  of  cows* 
milk,  together  with  caproiu,  caprin,  olein,  and  margarin.  (Chevreul.) 

Preparation,  Butyrin  has  not  yet  been  obtained  free  from  caproin, 
caprin,  olein,  and  margarin.  Butter  is  freed  from  adhering  butter-milk 
by  melting  it  at  60°  in  a  tall  vessel,  decanting  the  upper  transparent  layer 
of  fat,  filtering  it  warm,  agitating  with  water  at  40^,  and  again  leaving 
it  to  subside,  decanting,  and  filtering.  It  must  then  be  left  for  seversii 
days  at  19°;  the  granules  of  margarin  presiied  against  the  sides  of  the 
vessel  with  a  spatula,  to  extract  the  oily  portion,  and  the  butter  filtered. 
This  oily  liquid,  which  does  not  redden  litmus,  is  a  mixture  of  butyrin, 
caproin,  and  olein.  As  the  latter  is  much  less  soluble  in  alcohol  than 
the  other  fats,  the  mixture  may  be  shaken  up  at  19°  with  an  equal 
quantity  of  alcohol  of  sp.  gr.  0*796;  the  solution  decanted  from  the 
undissolved  portion,  which  consists  of  a  large  proportion  of  olein  with  a 
little  butyrin;  freed  from  the  alcohol  by  distillation;  digested  —  as  it 
now  contains  free  butyric  acid  —  with  carbonate  of  magnesia  and  water; 
the  watery  liquid  containing  butyrate  of  magnesia  poured  off;  and  the 
fat  freed  from  admixed  carbonate  of  magnesia  by  solution  in  alcohol, 
filtration,  and  careful  evaporation. 

Properties,  The  mixture  of  fats  thus  obtained  [which,  as  the  saponi- 
fication  shows,  contains  only  16  p.  c.  butyrin]  is,  according  to  the  kind  of 
butter  used,  a  colourless,  or  more  frequently  but  perhaps  only  accidentally, 
a  yellow  oil;  has  a  sp.  gr.  of  0'908  at  19°;  solidifies  at  about  0^;  has  the 
odour  of  heated  butter;  neutral. 

Decompositions,  1.  Butyrin,  by  the  mere  boiling  of  its  alcoholic 
solution,  acquires  the  property  of  reddening  litmus,  from  liberation  of 
butyric  acid.  In  a  warm  atmosphere,  butyrin  acquires  by  incipient 
decomposition,  the  power  of  reddeuing  litmus,  and  a  strong  odour  of 
butyric  acid,  which  may  however  be  removed  by  magnesia.  The  odour 
of  butter  is  likewise  due  to  small  quantities  of  butyric  acid  gradually 
eliminated  from  the  butyrin  contained  in  it;  a  mixture  of  butyric  acid 
and  hog's  lard  loses  the  odour  of  butter  much  sooner,  because  in  such  a 
mixture  all  the  acids  which  it  contains  are  in  the  free  state,  and  are  not 
replaced  by  fresh  quantities  as  they  evaporate.  — 2.  When  heated  to 
K0°  with  an  equal  quantity  of  oil  of  vitriol,  and  then  left  to  itself,  it 
gives  off  an  odour  of  butyric  and  sulphurous  acids.  It  is  saponified  with 
peculiar  facility  by  potash.  In  this  decomposition,  100  pts.  of  the  fat 
yield  (1)  a  quantity  of  butyric  acid  (together  with  smaller  quantities  of 
caproic  and  capric  acid)  suflScient  to  produce  26  pts.  of  baryta-salt; 
(2)  80*5  parts  of  a  mixture  of  a  lar^e  quantity  of  oleic  and  a  small 
quantity  of  margaric  acid,  which  solidifies  at  32^;  and  (3)  12*5  pts.  of 
glycerine.     [Pure  butyrin   would  probably  yield  nothing  but  butyric 
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aeld  and  gljcerin,  and  the  substance  examined  as  above  still  con- 
tained large  quantities  of  olein,  together  with  margarln^  capric^  and 
caproin.] 

Combinations.  Butyrin  mixes  in  all  proportions  with  boiling  alcohol 
of  sp.  gr.  0*822.  The  warm  mixture  remains  clear  on  cooling  if  it  contains 
120  pts.  butyrin  to  100  alcohol;  but  a  mixture  of  20  pts.  butyrin  to  100 
alcohol  becomes  somewhat  turbid.  (Chevreul.) 

Artfjicial  Butyrin, — When  a  mixture  of  butyric  acid;  glycerin,  and 
oil  of  yitriol  is  heated^  a  yellowish  oil  rises  to  the  surface,  riydrochlorio 
acid  gas  may  also  be  passed  at  ordinary  temperatures  through  a  mixture 
of  butyric  acid  and  glycerin,  and  the  separation  of  the  oil  effected  by 
addition  of  water.  The  oil  obtained  by  either  of  these  processes,  amounts, 
after  being  washed  with  a  large  Quantity  of  water,  to  60  or  70  p.  c.  of  the 
butyric  acid  used,  and  has  an  odour  and  sharp  taste,  due  perhaps  to  a 
foreign  product.  By  saponification,  it  is  reconverted  into  butyric  acid 
and  glycerin.  It  is  insoluble  or  very  sparingly  soluble  in  water,  but 
dissolves  in  all  proportions  in  ether  and  alcohol,  whence  it  is  separated 
by  water.  It  remains  still  to  be  decided  whether  this  artificial  butyrin 
agrees  in  composition  with  natural  butyrin,  supposing  that  we  can  succeed 
in  obtaining  the  latter  in  a  state  of  purity.  (Pelouse  &  Gelis,  N,  Ann, 
Ckim.  Phyi,  10,  455.) 

[According  to  the  theory  developed  in  vii,  231,  butyrin  should  be  formed  from 
1  At.  glycerine  +  4  At.  butyric  acid -8  HO,  therefore  C«H«0«  +  4C»H80*  — SHO- 
C^H^O^,  4C8H70» » CWH«0".  ] 

^  The  three  following  artificial  butvrins  homologous  with  the  acetins 
(ix.  495),  have  been  obtained  by  the  direct  action  of  butyric  acid  upon 
glycerine. 


Monobutyrin.  c»*H"0« = C»H«o»,C«H»0*= C«|  qbh 'o»}  ^*- 

Berthclot.     N.  Ann.  Chim,  Fhys,  41,  261. 

This  compound  is  obtained  by  exposing  a  mixture  of  glycerine  and 
butyric  acid,  either  to  sunshine  or  to  diffused  daylight  for  three  months, 
at  ordinary  temperatures.  -  2.  By  heating  butyric  acid  with  excess 
of  glycerine  to  200°  for  three  hours — the  temperature  not  exceeding 
200^ 

1.  Neutral,  oily,  odoriferous  liquid,  having  an  aromatic  and  bitter 
taste,  without  any  unpleasant  after-taste.  At  —40°  it  remains  liquid 
and  almost  as  mobile  as  at  ordinary  "temperatures.     Sp.  gr.  1*088  at  17°. 

a,  b,  c. 

14  C 84     ....     51-8     51-0  ....  50-5     ....     51-8 

14  H    14     ....       8()     8-9  ....       8-8 

8  O    64     ....     39-6     40-1  ....  407 


C»H»08  ....  162     ....  1000     1000     ....     1000 

a  and  h  were  prepared  at  200^ ;  c  at  ordinary  temperatures. 
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Decompositions,  1.  Moiiobatjrin  when  exposed  to  tbe  air,  acquires 
a  slight  acid  reaction.  —  2.  Saponified  with  baryta-water,  it  yields  glj- 
cerine  and  butyric  acid,  the  quantity  of  the  latter  amounting  to  about 
half  that  of  the  butyrin,  which  agrees  with  the  calculated  result,  [the 
atomic  weight  of  butyrin  being  162,  and  that  of  butyric  acid,  C^ll^O*, 
amounting  to  88]. — 3.  Treated  with  alcohol  and  hydrochloric  acid,  it 
IS  converted,  without  the  aid  of  heat,  into  glycerine  and  butyric  ether.  — 
4.  It  is  decomposed  by  the  pancreatic  juice,  into  butyric  acid  and 
glycerine. 

Combinations.  Monobutyrin  mixes  witb  water,  and  in  certain 
proportions  forms  a  stable  emulsion.  When  1,  2,  and  3  vol.  water  are 
successively  added  to  8  vol.  monobutyrin,  the  water  dissolves,  and  the 
whole  forms  a  limpid  liquid.  2  vol.  more  water  render  the  mixture 
slightly  opalescent;  and  13  vol.  more  (18  in  all)  produce  an  opaque 
homogeneous  emulsion,*  which  is  stable,  and  remains  entire,  even  after 
several  hours'  repose.  If  this  mixture  be  successively  diluted  so  as  to 
mix  with  1  vol.  butyrin,  fir^t  5,  then  32,  and  at  last  even  220  vol.  water, 
the  liquid  still  remains  in  the  state  of  a  perfect  emulsion,  stable  ana 
opalescent;  900  vol.  water  render  the  liquid  almost  wholly  transparent, 
without  actually  forming  a  true  solution.  This  behaviour  of  mono- 
butyrin with  water  serves  to  distinguish  it  from  the  other  butyrins. 

A.  'batyrin  is  likewise  obtained  by  tbe  action  of  bydrocbloric  add  gas  or  strong 
snlpburic  acid  on  a  mixture  of  glycerine  and  butyric  acid  (p.  93).  Phospboric  and 
tartaric  acid  also  determine  the  combination.  — Also  by  beating  a  mixture  of  glycerine 
butyric,  butyric  etber,  and  hydrochloric  acid  to  100°  for  several  hours.  On  decanting 
the  undecomposed  butyric  etber,  and  evaporating,  there  remains  a  neutral,  inodorous 
fixed  residue  which  dissolves  easily  and  completely  in  ether,  and  when  treated  with 
alcohol  and  hydrochloric  acid,  is  resolved  into  butyric  ether  and  glycerine. —  Butyric 
ether  heated  to  100^  with  glycerine  alone,  also  yields  in  the  coarse  of  102  hours  a  trace 
of  neutral  matter  fixed  and  insoluble  in  ether.  (Berthelot.) 


IT    Bibutyrm.    C»H«0"=(C«h*07.C«hK)«=C*(^^8J'q,j,Jo«. 

Berthelot.    iV.  Ann,  Ckim,  JPkys.  41,  264. 

Dihuiyrin.  (Berthelot.)  —  Preparation,  1 .  By  heating  a  mixture  of 
glycerine  and  butyric  acid  to  275°  for  several  hours.  —  Whenever,  in  the 
preparation  of  monobutyrin,  the  temperature  rises  above  220^  bibutyrin  appears  to  be 
formed  at  the  same  time.  In  one  experiment,  six  tubes  containing  the  same  mixture  of 
glycerine  and  butyric  acid  were  heated  to  200**  for  three  hours.  On  opening  one  of 
them  at  the  end  of  that  time,  it  was  found  to  contain  a  considerable  quantity  of  mono- 
butyrin. The  other  five,  heated  to  275°  for  12  to  15  hours  longer,  yielded  bibutyrin, 
but  in  quantity  less  than  that  of  the  monobutyrin  obtained  from  the  single  tube  pre- 
viously opened.  —  2.  By  heating  to  200°  for  several  hours  a  mixture  of 
glycerine  and  butyric  aci<l  diluted  with  water.  — 3.  By  heating  to  200° 
for  three  hours  a  mixture  of  1  pt.  of  glycerine  with  4  pts.  of  butyric 
acid.  -—  Berthelot  originally  supposed  that  this  last  mentioned  process  yielded  another 

*  This  phenomenon  is  similar  to  that  observed  by  Chevreol  with  natural  butyrin 
and  alcohol  (p.  93). 
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body,  te/yrt<fin»Ci^H^30s  — but  he  now  finds  this  product  to  be  identical  with 
bibutyrin. 

Neutral,  odoriferous,  oily  liquid,  which  rolatizes  at  320%  without 

perceptible  alteratiou.     Sp.  gr.   1  082  at   17°  before  distillation,  1081 

after  distillatiou.     Sp.  gr.  of  a  product  obtained  by  the  third  process, 

1082.     Remains  liquid  at  —40^,  but  becomes  less  mobile. 

Berthelot. 


a,        b,  c.         d.  e»  /. 

22  C    132     ....     56-9     53-8  53-1  52-6     54*1  54-3     538 

10  H  10     ....       8-6     9-4       8-9  8-7  9-1 

10  O  80     ....     34-5     3(>-8  3S-0  37*2  371 

C«Hioo8 222     ....  100-0     1000  1000  1000  1000 

a,  prepared  at  275^  b.  the  same  after  distillation;  c.  prepared  at  200**  with  the 
aqaeons  acid ;  d.  prepared  by  the  third  process  and  separated  from  the  watery  liquid  at 
the  moment  of  saturation  by  carbonate  of  potash  ;  e,  the  portion  of  the  same  preparation 
which  remained  dissolved  in  the  watery  liquid  and  was  extracted  by  ether ;  /,  another 
preparation. 

Berthelot  assigns  to  bibutyrin  the  formula  C^^ir-so^^,  supposing  only  2  At.  water  to 
be  eliminated  in  its  formation  [C-H2=O»2  =  2C8H^0*  +  C«H8O«-2HO]  ;  this  formula 
requires  C  =  52*8  p.  c. ;  H  =8*8,  which  agrees  with  the  analyses  rather  better  than  the 
formula  C^H^O***;  but  as  the  formula  C^HSSQ^^  jg  altogether  anomalous  and  inconsis- 
tent with  that  of  other  bodies  of  the  same  group  (see  ix.  492),  and  as  moreover  there 
appears  to  be  considerable  diflSculty  in  obtaining  this  body  in  a  definite  state  and  free 
from  monobutyrin,  it  is  most  probable  that  the  correct  formula  is  C^H-^O^^,  which 
supposes  the  elimination  of  4  At.  water. 

Decompositions,  1.  Bibutyrin  when  heated  above  320°,  begins  to 
turn  acid  and  yield  acrolein.  —  2.  Heated  with  water  to  220°  for  some 
time,  it  is  decomposed,  with  liberation  of  butyric  acid.  This  decom- 
posing action  of  water  appears  also  to  be  exerted  at  ordinary  tempe- 
ratures, bibutyrin,  as  well  as  the  other  .'butyrins,  rapidly  acquiring  a 
slight  acid  reaction  wheu  exposed  to  the  air.  This  acidification  is  not  due  to 
oxidation,  for  monobutyrin  and  bibutyrin  in  contact  with  moist  oxygen,  with  or  without 
addition  of  brass  filings  or  oxide  of  lead,  do  not  absorb  any  perceptible  quantity  of 

oxygen  in  the  course  of  ten  weeks 3.  Bibutyrin  (prepared  either  by  the 

first  or  the  third  process)  is  resolved  by  baryta  into  glycerine  (slightly 
saline)  and  about  -f  of  its  weight  of  butyric  acid,  which  nearly  cor- 
responds with  the  calculated  quantity",  [C«H*«0^^=242;  2C«H»0*=17C.l 
4.  Treated  with  aqueous  ammonia,  it  yields  in  five  days,  crystals  of 
butyramide  C®H®NO-.  —  5.  Treated  with  alcohol  and  hydrochloric  acid 
at  ordinary  temperatures,  it  is  resolved,  in  the  course  of  a  few  hours,  into 
butyric  ether  and  glycerine.  Alcohol  alone  produces  the  same  decom- 
position in  48  hours,  at  100°  in  an  open  vessel. 

Comhinations,  a.  With  Water. —  1  vol.  bibutyrin  and  1  vol.  water 
form  a  limpid  mixture;  the  addition  of  another  1  vol.  water  precipitates 
the  bibutyrin,  which  collects  quickly  at  the  bottom  of  the  vessel;  the 
addition  of  3  vol.  more  water  accelerates  the  deposition  considerably; 
150  to  200  vol.  water  form  a  trans)  arent  solution  or  emulsion,  i— 
h,  Bibutj'rin  mixes  with  alcohol  and  ether,  (Berthelot.) 
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Tributyrin.   C»H«»0»=(C«H«07,C«H«0«=C«|  /ce2'o»)»}^*- 

Berthelot.    i\r.  Ann,  Ckim,  Phys.  41,  267. 

Formation.  From  butyric  acid  and  glycerine,  with  elimination  of 
0  At.  water: 

C»H«0»«  «  3C«HW  +  CHsO«  -  6HO. 

Preparation.  By  heating  bibutyrin  with  10  to  15  times  its  weight 
of  butyric  acid  to  240°  for  four  hours. 

Properties,  Neutral,  limpid,  oily  liquid,  of  sp.  gr.  1*056  at  8°.  Has 
an  odour  like  that  of  the  other  butyrins,  and  a  pungent  taste  with 
bitter  after-taste. 

Berthelot. 

30  C 180     ....     59-6     59-8 

26  H 26     ...       8-6     91 

12  0 96     ...     31-8     311 

C»ii2ooi2 302     ...100-0     1000 

Treated  with  alcohol  and  hydrochloric  acid  at  ordinary  temperatures, 
it  yields  butyric  ether  and  glycerine. 

Insoluble  in  water;  very  easily  soluble  in  alcohol  and  ether;  spa- 
ringly in  cold  dilute  alcohol.  (Berthelot.) 

Compariton  of  natural  with  artificial  Butyrins.  Butter  treated  with  alcohol 
yielded  an  oil  containing  6*3  to  6*9  pts.  glycerine  to  10  pts.  batyric  acid.  —  The  liquid 
portion  of  butter  yielded  oils  containing  3*1,  3*4  and  4*0  pts.  glycerine  to  10  pts. 
butyric  acid.  —  On  the  other  hand,  monobutyrin  should  contain  10*5  glycerine  to  10  pts. 
butyric  acid;  bibutyrin  5*2  to  10;  tributyrin  3*5  to  10.  The  composition  of  natural 
butyrin  appears  therefore  to  be  intermediate  between  that  of  the  artificial  butyrins. 

Butyroglycerie  Acidf  When  the  liquid  obtained  in  the  preparation  of  the 
butyrins,  as  above,  is  saturated  with  carbonate  of  potash,  it  separates  into  two  layers.  — 
On  agitating  with  a  small  quantity  of  ether,  the  upper  layer  forms  with  the  ether  a  stable 
mixture  which  admits  of  filtration ;  and  if  this  mixture  be  decanted  and  ether  added  to 
it  in  large  quantity,  a  watery  stratum  is  immediately  precipitated,  and  an  upper  ethereal 
stratum  formed  containing  the  neutral  compound.  The  precipitated  aqueous  stratum 
retains  a  considerable  quantity  of  butyrin,  which  can  only  be  separated  by  treating  it 
25  or  30  times  with  cold  ether.  The  watery  liquid  then  remaining  leaves  on  evaporation 
a  saline  mass  which,  when  treated  with  hydrochloric  acid  and  alcohol,  yields  butyric 
ether,  glycerine,  and  chloride  of  potassium  (in  one  experiment  0*088  grm.  of  glycerine 
and  0*133  grm.  KCl,  corresponding  to  0*084  grm.  KO.)  This  result  seems  to  indicate 
the  formation  of  a  butyroglycerate  of  potash.  (Berthelot,   N,  Ann,    Chim.  Ihya. 

41,271.)  ir. 


Butyrone.    C"H"0»=C'H»0«,C«H«. 

Chancel.  (1844.)  N,  Ann.  Phai-m,  12,  146;  also  Compt.  rend,  18, 
1023;  abstr.  J.  pr.  Ckem.  33,  453;  abstr.  Awi,  Pharm.  52,  295. — 
iT.  J.  Pharm,  7,  116,  13,  462. 

Chevrenl  obtained  by  the  dry  distillation  of  various  alkaline  butyrateS,  a  volatile  oil 
having  the  odour  of  the  Labiatoe ;  this  oil  was  more  exactly  investigated  by  Chancel  in 
1844,  and  recognised  as  the  ketone  of  the  butyric  series.] 
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Preparaiion,  Dry  but3rrate  of  lime  in  quantity  not  exceeding  a  few 
grammes^  is  carefully  heated  in  a  retort  till  it  is  resolved  into  carbonate 
of  lime  and  nearly  pure  butyrone^  amounting  to  42  or  43  p.  c.  of  the  * 
lime-salt  (p.  83).  The  product  is  distilled  in  a  retort  fitted  with  a 
thermometer;  it  begins  to  boil  below  100°,  but  the  boiling  point  soon 
rises  to  140°;  below  140°,  the  distillate  consists  chiefly  of  butyral;  but 
between  140°  and  150°,  at  which  temperature  the  receiver  must  be 
changed,  the  butyrone  passes  over;  it  may  be  purified  by  a  second  dis- 
tillation. The  liquid  which  passes  over  above  150°,  is  a  mixture  of 
butyrone  with  the  oil  mentioned  on  page  84. 

Properties,  Transparent,  colourless,  oil,  of  sp.  gr.  0*83.  When  sur- 
rounded with  a  mixture  of  ether  and  solid  carbonic  acid,  it  solidifies  in 
broad,  transparent,  and  colourless  lamina).  Boils  at  about  144°.  Vapour- 
density  =3 'DO.  {Compt.  rend,  21,  273.)  Has  a  peculiar  penetrating 
odour  and  burning  taste. 


Calculatioiij  according  to  Chanrel. 

14  C 84     ....     73-09 

14  H    14     ....     12-28 

2  O    ir»    ....     14-03 


Vol.  Density. 

C-vapour 14  ....  5-8240 

H-gas 14  ....  0  9702 

O-gas  1  ....  1-1093 


C>*H"0» 114 


lOO'OO 


Vap.  of  butyrone      2 

1 


7-9035 
3-9317 


DecompOBidons,  1.  Butyrone  is  very  inflammable  and  burns  with  a 
luminous  flame.  —  2.  When  exposed  to  the  air,  it  gradually  absorbs 
oxygen  gas,  but  without  acquiring  any  colour.  —  3.  Takes  fire  imme- 
diately in  contact  with  crystallized  chromic  acid.  —  Mixed  with  an  equal 
volume  of  cold  moderately  strong  nitric  acid,  it  rises  to  the  top,  turns 
red,  and  afterwards  green,  and  when  gently  heated  gives  oif  with 
A'iolence  nitrous  vapours  mixed  with  carbonic  acid  gas  and  an  ethereal 
liquid  smelling  like  butyric  ether,  while  nitropropionic  acid  (ix.  430) 
remains  behind.  —  5.  When  butyrone  is  distilled  with  pcntachloride  of 
phosphorus,  phosphoric  acid  remains  behind,  and  hydrochloric  acid 
passes  over,  together  with  a  chlorobutyrone,  C"H"Cl.  —  [Thia  product 
oppeara  ratlier  to  be  cblorobntylene,  C^H^Cl ;  q.v,'} 

Cimibinalions.  Butyrone  is  nearly  insolnble  in  water^  to  which  how- 
ever it  imparts  its  odour.     Mixes  in  all  proportions  with  alcohol. 


Odmyl.    C«H»,SM 

Andmbon  (1847).     Phil  Mag.  J.  31,  161;  also  Ann.  PItarm.  63,  370; 
also  J,  pr,  Chem.  42,  1. . 


).  of  linseed  or  olive  oil  is  gradually  distilled  for  a  whole  day 
small  quantity  of  sulphur,  in  a  flask  of  5  times  the  capacity  of 


31b. 
with  a  small  quantity  of  sulphi    ^  _       _ 

the  liquid,  over  a  fire  which  must  be  kept  uniform  and  can  be  removed 
if  the  mixture  threatens  to  fioth  over,  a  piece  of  sulphur  being  also 
added  from  time  to  time,  so  as  to  keep  up  a  uniform  eflervescencc;  the 
distillate  is  received  in  a  vessel  surrounded  with  ice  and  fitted  with  a 
bent  tube,  to  conduct  the  most  volatile  portion  into  a  bottle  containing 

VOL.  X.  " 
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alcohol.  If  the  heat  be  not  sufficient,  the  mass  becomes  thick  and 
froths  over;  if  il  be  too  great,  the  evolution  of  gaa  becomes  too  violent. 
When  the  mass  has  decreased  to  one-third,  the  residue  becomes  very 
thick,  and  often  causes  the  flask  to  crack.  A  large  quantity  of  sulphu- 
retted hydrogen  is  evolved,  and  a  red-brown  sulphuretted  oil  is  obtained 
together  with  crystals  of  margaric  acid.  By  repeated  rectification  of 
the  oil,  the  most  volatile  portion,  which  is  the  least  abundant,  is  obtained 
in  the  form  of  a  transparent,  colourless,  very  mobile  oil,  boiling  at  71°. 
This  is  impure  odmyl,  of  variable  composition,  three  analyses  of  dif- 
ferent preparations  giving  : 

C  75-03     ....     7879     ....     79*95 

H 12-20     ....     12-71     ....     12-75 

But  this  impure  odmyl  yields  with  corrosive  sublimate  and  bichloride  of 
platinum,  precipitates  of  contjtant  composition. 

Mercury-precipUaie.  — The  alcoholic  solution  of  impure  admyl  forms 
with  an  alcoholic  solution  of  corrosive  sublimate,  a  white  bulky  preci- 
pitate, which  is  washed  on  the  filter  with  a  large  quantity  of  ether,  (to 
remove  another  oil  likewise  containing  sulphur,)  then  dissolved  in  a  large 
quantity  of  boiling  alcohol,  from  w^hich,  after  filtration  and  cooling,  tne 
pure  compound  separates  as  a  white  nacreous  powder,  which  appears 
under  the  microscope  to  consist  of  six-sided  tables.  Even  after  long 
washing  with  ether,  it  exhibits  a  slightly  unpleasant  odour^  which  in- 
creases when  tbe  compound  is  heated. 

Calculation  aceordinff  io  Anderson,  Anderson. 

16  C   960     ....     14-48  14-61 

16  H   160     ....       2-42  2-72 

4  Kg 4000     ....     60-35  60-01 

2  CI  70-8     ....     10-68  10-46 

5  S    80-0     ....     12-07  12-48 

662-8     ....  100-00     100-28 

C8H8S8,2HgCl  +  C8H8S2,Hg2S.  (Anderson.)  Gcrhardt  (N.  J.  Pharm,  12,  369) 
prefers  the  formula  C"H»6SS2Hg2Cl. 

The  precipitate  gives  off  when  heated,  an  oil  having  a  disgusting 
odour.  Caustic  potash  turns  it  yellow,  showing  that  it  contains  not 
dichloride  but  protochloride  of  mercury.  [What  becomes  of  the  disulpiiide  of 
mercury  supposed  to  exist  in  the  precipitate .']  The  precipitate,  when  diffused 
in  water,  is  immediately  blackened  by  sulphuretted  hydrogen;  and  then 
yields  by  distillation  a  transparent,  colourless  oil,  perhaps  pure  odmyl, 
which  floats  on  water,  and  whose  alcoholic  solution  again  forms  a  white 
precipitate  with  chloride  of  mercury,  and  yellow  with  bichloride  of 
platinum.  Tbe  precipitate  is  insoluble  in  water,  and  is  not  readily 
moistened  by  that  liquid;  it  dissolves  in  some  hundred  parts  of  boiling 
alcohol,  but  separates  as  a  crystalline  powder  ou  cooling;  it  dissolves  in 
oil  of  turpentine  at  about  the  same  rate  as  in  alcohol;  but  most  abundantly 
in  the  most  volatile  oil  of  coal-tar. 

Platinum-precipitate.  —  The  alcoholic  solution  of  impure  odmyl  gra- 
dually forms  a  sulphur-yellow  precipitate  with  bichloride  of  platinum. 
(The  oil  which  passes  oyer  between  150°  and  205°,  after  the  impure  odmyl,  forms  an 
orange-yellow  precipitate,  containing  49-6  p.  c.  platinum.)  The  precipitate,  when 
heated,  gives  off  the  same  oil  as  the  mercury-precipitate,  and  leaves  black 
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sulpliide  of  platinum.     HydrosulpLate  of  ammonia  converts  it  into  a 
brown  powder, 

,-  --  Anderson. 

16  C 960     ....  20-83     2226 

16  H 160     ....  3-47     3  99 

2  Pt 198-0     ....  42-97     43*06 

2  CI 70-8    ....  15-37 

5  S 80-0     ....  17-36 


460-8     ....  10000 

Impare  odmyl  dissolved  in  alcohol  produces  but  a  slight  cloud  with 
neutral  acetate  of  lead  or  nitrate  of  silver;  but,  on  heating  the  liquid, 
sulphate  of  lead  or  silver  is  precipitated.  (Anderson.) 

f    Butylic  Mercaptan.    c*h^««=c«h«,h^*. 

E.  HuMANN.    iT.  Ann.  Gldrn.  Fhy$.  44,  337;  Ann,  Pharm.   95,  256: 
Ckem,  Soc,  Qu.  J.  8,  274, 

Ibrmation  and  Preparation.  By  distilling  at  the  heat  of  the  water- 
bath,  a  mixture  of  aqueous  sulphydrate  of  potassium  and  concentrated 
aqueous  sulphobutylate  of  potassium,  the  product  being  received  in  a 
well- cooled  flask: 

C8H9KOS,2S08  +  KS,HS  «  C^H^S^  +  2(KO,S08). 

The  oily  liquid  which  condenses  is  decanted,  placed  in  contact  with 
chloride  of  ^calcium,  and  distilled,  the  portion  which  passes  over  between 
85*^  and  90°  being  collected  apart. 

Propaiies.  Colourless,  very  mobile  liquid,  having  the  peculiar 
disagreeable  odour  which  characterises  the  mercaptans.  Sp.  gr.  0848  at 
11-5°.  Vapour-density  3-10.  Boils  at  88°.  Has  no  action  on  vegetable 
colours. 

Humann. 

8C   48     ....     53-33     53-52     ....     53-16 

10  H 10     ....     11-11     11-71     ....     11-32 

2  8    32     ....     35-56 


C«HWS> 90     ....  100-00 

Vol.  "  Density. 

C-vapour  8     3*3280 

H-gas    10     0-6930 

S-vapour  1     2'2186 

Vapour  of  CSRioS*    ....       2     6-2396 

1     3-1198 

May  be  rerarded  as  C8H9S,HS  or  as  ^*h^}s*. 

Decomposiiions.  1.  Butylic  mercaptan  is  very  irfiamuiable,  and 
burns  with  a  pale  blue  flame.  —  2.  Dilute  nitric  acid  acts  very  strongly 
on  it;  the  liquid  turns  red  from  formation  of  nitric  oxide,  which  dissolves 
in  it,  but  the  colour  disappears  gradually  on  heating,  and  an  oily  liquid 

n  2 
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IS  founii  on  the  surface.  —  3.  Potassium  decomposes  butylic  mercaptaD, 
with  evolution  of  hydrogen  and  formation  of  the  compound  C^H*KS*.  — 
4.  SeTcral  heavy  metallic  oxides  in  the  free  state,  or  dissolved  in  acids, 
decompose  butylic  mcrcaptan,  forming  water  and  a  metallic  butylomer- 
captide;  e.g.  with  mercury  : 

C8H10S2  +  HgO  =  C3H0HgS2  +  HO. 

« 

Combinations.  Butylic  mercaptan  dissolves  very  sparingly  in  walei'. 
It  dissolves  sulphur  and  iodine. 

Butylomercaptide  of  Potassium.  C^H^KS*.  —  White  granular  com- 
pound obtained  by  the  action  of  potassium  on  butylic  mercaptan. 

BtUyloinercaptide  of  Lead.  C^H'PbS*. — Yellow  crystalline  precipi- 
tate formed  on  pouring  an  alcoholic  solution  of  butylic  mercaptan  into 
acetate  of  lead. 

BtUylomercaptide  of  Mei^cury.  C^H^HgS*.  —  When  an  alcoholic 
solution  of  butylic  mercaptan  is  poured  upon  red  oxide  of  mercury,  a 
rapid  action  takes  place,  attended  with  considerable  evolution  of  heat; 
and  on  dissolving  the  product  in  alcohol,  and  leaving  the  solution  to 
cool,  this  compound  is  deposited  in  white  nacreous  scales,  which  are  very 
fusible  and  unctuous  to  the  touch.  The  compound  is  decomposed  by  sul- 
phuretted hydrogen,  yielding  sulphide  of  mercury  and  butylic  alcohol. 

8C 

9  H    

Hg  

2S 


Humiinn. 

48     .. 

..     25-39     . 

25-78 

9     .. 

4-76     . 

501 

100     .. 

..     52-91     . 

52-55 

32     .. 

..     16-94 

C8H9HgS2 189     ....  100-00 


Butylic  mercaptan  forms  white  precipitates  with  acetate  of  copper  and 
terchloride  of  gold. 

Butylic  mercaptan  dissolves  in  all  proportions  in  alcohol  and  etJier. 
(Hnmann.) 


f  Iodide  of  Butyl.    C«H»I=C«H^HI. 

WuRTz,  N.  Ann.  Chim.  JPhys.  42,  129;  Ann.  Pham.  3,  115. 

Preparation.  By  the  action  of  iodine  and  phosphorus  on  btttylic 
alcohol.  1-5  pt.  iodine  is  added  to  1  pt.  butylic  alcohol  in  a  vessel  sur- 
rounded with  cold  water,  and  a  quantity  of  phosphorus,  equal  to  about 
TIT  ^'  *^*®  iodine,  added  in  successive  small  portions,  tlie  mixture  being- 
heated  towards  the  end  of  the  process,  to  render  the  action  complete. 
1  he  dark  colour  of  the  liquid  then  gradually  changes  to  brownish  yellow, 
whilst  hydriodic  acid  is  abundantly  evolved,  which,  together  with  a 
small  quantity  of  iodide  cf  butyl  that  passes  over  with  it,  is  received 
in  a  small  quanty  of  cold  water.  As  soon  as  the  colouring  produced  bv 
the  iodine  has  disappeared,  and  the  liquid  is  in  full  ebullition,  it  is  left  to 
cool,  and  that  which  remains  in  the  distillation-vessel  is  washed,  first  with 
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the  aqueous  hyJriodic  acid  previously  collected^  whereby  a  small  quantity 
of  undecomposed  butylic  alcohol  is  dissolved,  and  then  with  pure  water; 
it  is  then  dehydrated  with  chloride  of  calcium^  and  freed  from  the  still 
remaining  portion  of  butylic  alcohol,  by  treating  it  while  warm  with 
pulverized  iodide  of  phosphorus,*  till  the  latter  crystallizes  out  on  cool- 
ing. The  liquid  is  then  distilled,  the  distillate  washed  with  water,  dehy- 
drated over  chloride  of  calcium,  and  rectified,  the  portion  which  passes 
over  between  118°  and  122°  being  collected  apart. 

^Properties.  Colourless  when  recently  prepared,  but  soon  turns 
brown  by  exposure  to  light.  Refracts  light  strongly.  Boils  at  121°,  but 
when  a  mixture  of  water  and  iodide  of  butyl  is  distilled,  the  thermometer, 
at  the  beginning  of  tho  distillation,  when  the  iodide  of  butyl  chiefly 
passes  over,  indicates  only  88°  to  89^  Sp.  gr.  1-604  at  10°.  Vapour- 
density  =  6-2]  7. 

Wurtz. 

8  C...    48     ....     26-22     ....     26-04  to  2059  C-vapour 8     ....     3*3280 

9  H....   9  ....   4-91  ....   4*92—  5*13       H-gas 9  ....  0'6237 

I....  126  ....  68-87  ....      68G8  I-vapour 1  ....  8*7356 

C^H^I  183  ....  10000  Vap.  o!  C^H'I  2  ....  12-6873 

1  ....  6-3436 

Decompositions,  1.  Iodide  of  butyl  hums  with  difficulty,  and  only 
in  contact  with  a  burning  body ;  the  combustion  is  attended  with  evolu- 
tion of  iodine  vapours.  —  2.  It  is  but  slowly  attacked  by  aqueous  pot- 
ash, even  when  boiled  therewith  for  some  time;  but  alcoholic  potash 
decomposes  it  with  formation  of  butylic  alcohol  and  iodide  of  potassium. 
—  3.  Potassium  decomposes  iodide  of  butyl,  yielding  butyl  and  iodide  of 
potajssiuni.  —  4.  With  hutylate  of  potassium^  C'lPKO^,  it  forms  butylic 
ether  and  iodide  of  potassium  (p.  69).  —  5.  With  oxide  of  diver,  it 
forms  butylic  ether  and  iodide  of  silver.  —  6.  With  silver-salts,  e.  g.  tho 
carbonate,  sulphate,  acetate,  <&c.  it  forms  iodide  of  silver  and  a  com- 
pound ether,  e.g.  carbonate,  sulphate,  acetate,  &o.  of  butyl.  A  solu- 
tion of  nitrate  of  silver  is  immediately  precipitated  by  iodide  of  butyl. 
(Wurtz.) 


IT  Bromide  of  Butyl.    CTPDr-C«H«,HBr. 


Wurtz.  N.  Ann.  Chim,  Phys.  42,  129;  Ann.  Pharm,  93,  114. 

Formation  and  Preparation.  By  the  «iction  of  bromine  and  phos- 
phorus on  butylic  alcohol.  A  few  drops  of  bromine  are  added  to  butylio 
alcohol;  a  small  piece  of  phosphorus  thrown  in,  the  liquid  being  kept 
cool  and  shaken  till  the  colour  of  the  bromine  is  destroyed;  the  addition 
of  bromide  and  phosphorus  then  repeated;  and  so  on  continually  till 
vapours  of  hydrobromic  acid  are  abundantly  evolved,  and  a  quantity  of 

*  Wurtz  prepares  this  compound  by  adding  8  or  10  pts.  of  iodine  to  1  pt.  of 
phosphorus  in  a  small  flask  or  a  glass  tube  Uiat  may  be  closed,  whereupon  violent 
action  ensues  and  the  resulting  compound  fuses.  It  is  then  heated  for  a  few  seconds 
till  the  layer  which  adheres  to  the  glass  on  moving  the  vessel  exhibits  a  dark  red  colour 
by  transmitted  light,  and  the  liquid  compound  separates  from  the  excess  of  phosphorus 
which  has  passed  into  the  red  modification.  The  iodide  of  phosphorus  separates  in  the 
crystalline  form  on  cooling,  and  may  be  easily  rubbed  to  a  dark-red  powder. 
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bromine  has  been  added,  at  least  equal  to  that  of  the  butylic  alcohol. 
The  liquid  is  then  distilled  at  a  temperature  not  exceeding  100°,  and  the 
resulting  vapours  passed  into  a  flask  containing  water,  which  dissolves 
the  hydrobromic  acid,  while  the  impure  bromide  of  butyl  collects  at  the 
bottom.  The  latter  is  washed  with  water,  dried  with  a  little  chloride  of 
calcium,  and  rectified;  that  which  passes  over  at  89°  is  pure  bromide  of 
butyl. 

Properties*     Oily  liquid,  having  an  ethereal  odour,   and  boiling  at 
89°.    Sp.gr.  =  1*274  at  16°.     Vapour-density  4720. 

Wurtz. 

8  C  48     ....     35-03     ....     34-58  ....  34-97 

9  H 9     ....       6-56    ....       6-67  ....     6-67 

Br 80     ....     58-41  57-91 

CH'Br 137    ....  100*00  9955 

C-vapour 8     ....     3-3280 

H-gas^ 9     ....     0-6237 

Br.-vaponr  1     ....     5-5465 

Yap.  of  C^H'Br 2     ....     9-4982 

1     ....     4-7491 

DecompogUiona.  1.  Potassium  decomposes  bromide  of  butyl,  slowly 
at  ordinary  temperatures,  but  with  violence  when  heated.  When  the 
two  substances  are  heated  together  in  a  sealed  tube,  decomposition  begins 
.  as  soon  as  the  potassium  melts,  a  large  quautity  of  gas,  probably  buty- 
lene  and  hydride  of  butyl,  being  evolved,  and  the  tube  explodes  with 
violence.  —  2.  Ammonia  acts  slowly  on  bromide  of  butyl  at  ordinary 
temperatures^  forming  hydrobromate  of  butylamine.  (Wurtz.) 


f    Chloride  of  Butyl.    C«H«Cl=C«H«,HCl. 

Wurtz.    N.  Ann.  Chim,  Phys,  42, 129;  Ann,  Pharm,  93,  113. 

Foi*mation  and  Preparation.  I .  By  the  action  of  hydrochloric  acid 
on  butylic  alcohol.  When  the  alcohol  is  saturated  with  hydrochloric  acid 
gas,  and  the  liquid  sealed  up  in  a  glass  tube  and  heated  in  the  water- 
bath,  a  large  Quantity  of  chloride  of  butyl  is  produced,  and  may  be 
obtained  pure  by  washing  the  product  with  water,  distilling,  and  sepa- 
rating the  portion  which  goes  over  between  70°  and  75°.  —  2.  By  the 
action  of  pentachloride  or  oxychloride  of  phosphorus  on  butylic  alcohoL 
The  alcohol  is  placed  in  a  flask  with  a  long  neck,  which  must  be  kept 
very  cool,  and  the  chloride  of  phosphorus  fldded  by  small  portions. 
Violent  action  takes  place,  attended  with  great  evolution  of  heat,  and 
the  pentachloride  is  converted  into  oxychloride,  which  then  acts  on  the 
last  portions  of  butylic  alcohol.  The  oxychloride  may  also  be  used  from 
the  beginning  instead  of  the  pentachloride,  in  which  case  the  action  is 
less  violent.  In  either  case,  the  contents  of  the  flask  must  be  left  to 
stand  for  24  hours,  and  then  distilled,  the  portion  which  passes  over 
below  100°  being  collected  apart;  this  portion  is  then  washed  with  water, 
dried  over  chloride  of  calcium,  and  rectified,  collecting  separately  the 
portion  which  distils  over  at  70°. 
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Properties,  Chloride  of  butjl  is  a  liquid  lighter  than  water,  and 
having  an  ethereal  odour,  recalling  also  that  of  chlorine.  Boiling  point 
about  70°. 

Wurtz. 

8  C 480    ....     51-88     51-21     ....     51*86 

9  H    9-0    ....       9-72     9-69     ....       9*99 

CI   35-4     ....     38-40 

CSH'Cl  92-4    ....  100-00 

C-vapoiir 8     .  .     33280 

H-gas  9     ....     0-6237 

Cl-gas 1     ....     2-4543 


Vap.  ofCSH'Cl    2     ....     64000 

1     ....     3-2030 

Chloride  of  bntjl  i?  rapidly  decomposed  by  potassium,  with  rise  of 
temperature  and  erolution  of  gas.  (Wurtz.)  IT 


Chloride  of  Butylene.   C'H",CR 

F..VBADAY  (1825)  and  Kolbe,  in  the  memoirs  cited  in  connection  with 
Butylene  (p.  QQ). 

Butylene-gas  mixed  with  an  equal  volume  of  chlorine,  condenses 
quickly  and  with  great  evolution  of  heat,  forming  a  transparent,  colour- 
less oil,  which  tastes  sweet  at  first,  but  afterwards  aromatic  and  persist- 
ently bitter.  (Faraday.)  When  dry  butylcne-gas  mixed  with  hydrogen, 
as  obtaioed  by  the  method  described  on  page  QQ^  (2)  is  brought  in  contact 
with  dry  chlorine  in  a  two-mouthed  bottle,  the  bottom  of  the  bottle, 
which  becomes  slightly  warm,  being  at  the  same  time  protected  from  day- 
light^ there  is  formed,  besides  the  hydrochloric  acid  proceeding  from  the 
hydrogen,  an  oily  liquid  which  runs  down  the  sides.  This  liquid  is  shaken 
up,  first  with  slightly  alkaline,  then  with  pure  water,  to  free  it  from 
hydrochloric  acid;  then  dried  over  chloride  of  calcium;  distilled  as  long 
as  the  boiling  point  remains  below  130°  (it  afterwards  rises  to  160°,  in 
consequence  of  the  presence  of  compounds  containing  more  chlorine  and 
less  hydroeen);  and  the  more  volatile  portion  submitted  to  repeated 
fractional  distillation  till  the  boiling  point  remains  constant  at  123°. — 
In  this  manner,  a  transparent,  colourless  oil  is  obtained,  of  sp.  gr.  1*1112 
at  18°>  vapour-density  4*426^  and  having  exactly  the  agreeably  sweet 
odour  of  its  homologue,  chloride  of  ethylene.  (Kolbe.) 

Kolbe. 

8C    48-0     ....     37-86     ....     38-2 

8  H  8-0     ....       6-31     ...       6-8 

2  a  70-8     ....     55-83     ....     55*5 

C^H^Cl' 126-8     ....  10000     ....  100  5 

Vol,  Density. 

C-vapour 8     ....  3*3280 

H-gas 8     ....  0*5547 

Cl-gas 2     ....  4*9086 

Vap.  ofCHSCP 2    ....    8-7913 

1     ....     4-3956 

The  oil  which  distils  over  at  132*"  contains  34*6  p.  c.  C  and  5*5  H.  (Kolbe.) 
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Chloride  of  butylene  burns  with  a  bright  but  sooty  flame,  fonuing 
clouds  of  hydrochloric  acid.  (Kolbe.)  —  When  exposed  to  sunshine  in  a 
bottle  containing  chlorine,  it  is  very  slowly  converted,  with  absorption  of 
chlorine  and  formation  of  hydrochloric  acid,  into  a  viscid  liquid  con- 
sisting of  carbon,  hydrogen,  and  chlorine,  and  not  containing  any  crystals 
of  C*C1".  (Faraday.)  —  When  heated  with  alcoholic  potash,  it  deposits  a 
largo  quantity  of  chloride  of  potassium,  and  the  liquid,  which  then 
acquires  a  diflerent  odour,  becomes  milky  on  addition  of  water,  in  con- 
sequence of  the  separation  of  small  drops  of  a  volatile  oil  which  has  a 
peculiar  odour,  and  is  probably  =  C^CIH'.  (Kolbe.) 

When  butylene  gas  mixed  with  hydrogen  is  aborbed  by  pentachloride 
of  antimony,  and  the  resulting  mass  distilled  with  addition  of  hydro- 
chloric acid,  it  blackens  and  yields  an  oil,  which,  after  washing  and 
drying,  is  found  to  contain  28'4  per  cent.  C,  4*2  H  and  68'2  Gl.  (Kolbe.) 
[=C«Clir,CP  nearly]. 

IT  Bromide  of  Butylene,  C®H®,Br*,  is  formed  by  bringing  together 
bromine  and  butylene  in  the  state  of  vapour.  It  is  a  liquid  which  boils 
at  160^  When  heated  to  100°  in  a  sealed  tube  with  an  alcoholic  solution 
of  ammonia,  it  yields  a  deposit  of  hydrobromate  of  ammonia,  while 
broniobutyloue  C^H'Br  remains  in  solution.  {Traite  de  Chimie  Orffaniqtie, 
imr  Ch.  Gerhardt,  ii,  G35.) 


IF     Conjugated  Compounds  of  the  Priinary  NucUm,  C^H®. 

Carbonate  of  Butyl.    C«HW=iC«H'0,COl 

AVuuTZ.     N,  Ann.  Chim.  Phys.  42;  Ann,  Fharm,  93,  119. 
K.  Hum  ANN.      JV.  Ann,  Chim.  Fhys,  44,  337. 

Butylic  CarbcnatCf  Kohlenbutester. 

Preparation,  1.  By  heating  equal  parts  (12grm.)  of  carbonate  of 
silver  and  iodide  of  butyl  enclosed  in  a  strong  sealed  glass  flask,  in  the 
water-bath  for  two  days;  on  opening  the  tube  after  cooling,  a  small 
quantity  of  carbonic  acid  gas  escapes,  together  with  a  gas  (butylene) 
which  burns  with  a  smoky  flame.  The  liquid  product  is  then  distilled  in 
the  oil-bath,  and  the  portion  which  passes  over  above  1  SQ°,  collected  apart 
and  again  rectified.  (Wurtz.)  —  2.  When  butylic  alcohol  containing 
water  is  treated  with  chloride  of  cyanogen,  the  first  portion  of  the  dis- 
tillate consists  of  carbonate  of  butyl,  which  may  be  purified  by  re- 
distilling, and  collecting  apart  the  portion  which  passes  over  between 
180°  and  190°.  (Humaun.) 

Colourless  liquid,  lighter  than  water,  and  having  an  agreeable  odour 
like  that  of  carbonate  of  ethyl.     Boils  at  190°. 

Wurtz.  Hixmann. 

9C    54     ....     6207     62*14  61-53 

9  H   y     ....     lO-.M     10-49  10-65 

3  O  24  ....  27-59  27-37  27-82 

C''HO,CO^...  87  ....  100-00  100-00  100-00 
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Wurte  gives  the  formula  Om^^Cfi  «  ^^^  \  O^  ^^^  \  0= 

Aqaeous  ammonia  coDverts  carbonato  of  batjl  into  butylio  alcohol 
and  butjiurethane.  (Humann.) 

CisHWQn  +  KIP  =  C«H»oo3  +  C»»NII»0< 


butylic     butylorethane. 
alcohol. 


Sulphate  of  Butyl.    c«h»o,SO^ 

WuRTZ,  N.  Ann.  Chim,  Phy»,  42;  Ann,  Pharm,  93, 120. 

Butylic  Sulphate,  Schwtfelbutester, — 

Formed  by  the  action  of  iodide  of  batyl  on  sulphate  of  silver  at  ordinary  tempe- 
ratures, bat  soon  decomposed  by  the  heat  evolved  in  the  reaction  ;  the  mixture  blackens 
in  individual  places,  and  on  opening  the  vessel  the  odour  of  sulphurous  acid  is  apparent. 
The  action  may  be  moderated  by  external  cooling,  but  the  sulphate  of  butyl  is  so 
instable  that  it  decomposes  in  the  course  of  a  day,  yielding  sulphurous  acid,  a  coloured 
hydrocarbon,  and  a  peculiar  conjugated  acid  which  may  be  extracted  by  treating  the 
residue  with  water,  and  forms  with  baryta  a  salt  soluble  in  water  and  drying  up  in  vacuo 
to  a  gummy  mass.  (Wurtz.) 


Sulphobutylic  Acid. 

WuETZ.    i\r.  Ann.  Chim.  Fhys.  42,  161;  Ann.  Pharm,  93,  122. 

Butylomlphuric acidf  Butyldlherschwrfeli'dure, 

Formed  by  the  direct  action  of  sulphuric  acid  on  butylic  alcohol. 
May  be  isolated  by  decomposing  the  baryta-salt  with  sulphuric  acid,  but 
has  not  yet  been  examined  in  the  free  state. 

PotasIi'SaH,  —  Strong  sulphuric  acid  is  added  to  an  equal  volume  of 
butylic  alcohol:  the  mixture,  after  24  hours,  diluted  with  twice  its  bulk 
of  water;  then  mixed  with  solid  carbonate  of  potash ;  the  liquid  evapo- 
rated to  dryness  over  the  water-bath;  and  the  residue  exhausted  with 
boiling  alcohol.  As  the  filtrate  cools,  the  potash-salt  separates  in  broad 
laminae  with  a  mother-of-pearl  lustre.  The  salt  dissolves  readily  in 
water,  with  tolerable  facility  in  boiling  alcohol,  sparingly  in  cold  alcohol. 
The  concentrated  aqueous  solution  is  precipitated  by  alcohol.  The 
aqueous  solution  distilled  with  caustic  potash  yields  butylic  alcohol  and 
sulphate  of  potash. 
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Wurtz. 


KO 47-2  ....     24-57     24-11     ....     24-53 

8  C 48-0  ....     24-97     24-82     ....     24-51 

9  H    9-0  ....       4-68     4*94 

O    8-0  ....  4-16 

2  S0» 80*0  ....  41-62 

CSH9KO*,2SO» 192-2     ....  lOO'OO 

Baryta-mlt,  —  Sulphuric  acid  and  butylio  alcohol  are  mixed  as  in  the 
preparation  of  the  potash-salt;  the  liquid  diluted  with  10  times  its  bulk 
of  water  (it  remains  almost  clear,  if  it  has  been  kept  cool  during  the 
mixing);  then  saturated  with  carbonate  of  baryta  suspended  in  water; 
and  the  solution  of  sulphobutylate  of  baryta  filtered  and  evaporated  in 
the  water-bath,  till  a  film  appears  on  the  surface.  As  the  liquid  cools, 
the  baryta-salt  separates  in  large  rhombic  lamins,  of  a  dazzling  white 
colour  and  unctuous  to  the  touch.  The  crystals  dissolve  very  readily  in 
water;  at  100°  or  in  vacuo  they  give  off  2  At.  water. 

Cryitallized.  Wurtz. 

BaO  78-6  ....  3202     31*74 

8C    48-0  ....  20-01     20-18 

11  H   110  ....  4-58     4-63 

3  O   240  ....  1000 

2  SO»    80-0  ....  33-39 

C»H»BaO»,2SO' +  2Aq.  241-6     ....  10000 

Lime-salt,  —  Prepared  like  the  preceding  salts.  By  evaporating  the 
aqueous  solution,  it  is  obtained  in  small  nacreous  crystals,  which,  under 
the  microscope,  present  the  appearance  of  six-sided  laminae;  they  are 
anhydrous,  and  dissolve  readily  in  water,  forming  a  solution  which  quickly 
effloresces.  (Wurtz.) 


CaO. 

8  C 

9  H 

O 

2S0»  . 


WUrtz. 

28     .. 

..     16-18 

16-41 

48     .. 

..     27-75 

9     .. 

5-21 

8     .. 

4-62 

/ 

80     .. 

..     46-24 

C8H8Ca03,2SO» 173     ...  10000 


Nitrate  of  Butyl.    C»H*N0«=OH«0,N0». 

Wurtz.    N,  Ann.  Chim.  Phys,  42;  Ann,  Pharm.  93,  120. 
Butylie  Nitrate^  SMpeterbutetter. 

Formed  by  the  action  of  iodide  of  butyl  on  nitrate  of  silver^  with 
addition  of  urea  to  prevent  the  formation  of  nitrons  acid.  A  few  grammes 
of  pulverized  nitrate  of  silver  are  mixed  with  a  small  quantity  of  urei^ 
quite  recently  fused,  the  mixture  introduced  into  a  small  retort,  and 
treated  with  a  quantity  of  iodide  of  butyl  not  quite  sufficient  to  deoom-^ 
pose  the  nitrate  of  silver.  Violent  action  immediately  takes  place, 
attended  with  evolution  of  heat,  sufficient  to  cause  part  of  the  resaltin£^ 
butylie  nitrate  to  distil  over.     The  remainder  is  distilled  between  140^ 
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and  150°,  and  the  colourless  distillate  washed  with  water  and  dehydrated 
over  cholride  of  calcium. 

Colourless  liquid  heavier  than  water;  tastes  sweet  at  first,  but  soon 
leaves  a  pungent  and  aromatic  after-taste.    Boils  at  about  130°.  (Wurtz.) 

Wurtz. 

8C 48     ....     40-34     40*55 

3  H 9     ....       7-56     7-31 

N 14    ....     11-76 

6  0 48     ....     40-34 

C*H«0,NO*   119     ....  100-00 

NO**) 
Wurtz  writes  the  formula  :     rsip ] ^« 

Nitrate  of  butyl  burns  with  a  pale  flame;  its  vapour  does  not  deto- 
nate. With  alcoholic  potash,  it  yields  butylio  alcohol  and  nitrate  of 
potash.     Sulphuretted  hydrogen  does  not  act  upon  it.  (Wurtz.) 


Acetate  of  Butyl.    C"H»0*=C«H»0,C*H»0». 

Wurtz.     I^.  Ann,  Chim,  Phys,  42;  Ann,  Pharm,  93,  121. 
Buiylic  Acetate^  Esnghutester, 

Preparation.  1.  By  the  action  of  iodide  of  butyl  on  acetate  of  silver. 
The  two  salts  in  equivalent  quantities  are  enclosed  in  a  small  sealed  flask 
and  heated  for  several  hours  in  the  water-bath;  the  resulting  acetate  of 
butyl  separated  by  distillation;  and  the  distillate  washed  with  water 
containing  a  little  carbonate  of  soda,  dried  over  chloride  of  calcium  and 
rectified.  —  2.  By  distilling  equivalent  quantities  of  sulphobutylate  of 
baryta  and  recently  fused  acetate  of  potash. 

Pure  acetate  of  butyl  is  a  perfectly  colourless  ethereal   liquid,  of 

sp.  gr.  0'8845  at  16°.     Has   a  very  agreeable   odour.     Boils  at  114° 

Vapour-density  =  4  073. 

Wurtz. 

12  C    72     ....     62-06     ...,    61-94 

12  H  12     ....     10-34     ....     10-42 

4  O  32     ....     27-60     ....     27-64 

C«H»0,C<H305 116    ....  100-00    ....  lOO'OO 

C-vapour   12     ....     49920 

H-gas 12     ....     0-8316 

0-gas 2     ....     2-2186 

Vap.  of  ButyUc  acetate  2     ....     8-0422 

1     ....     4-0211 

This  compound  may  also  be  represented  by  the  formula    Q^^g    >  O^.     It  is  meta- 

mpric  with  butyrate  of  ethyl  (p.  91)  formiate  of  amyl,  valerate  of  methyl,  and  caproic 
acid. 

Acetate  of  butyl  boiled  for  some  time  with  solution  of  potash,  yields 
butylic  alcohol  and  acetate  of  potash.  (Wurtz.) 
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Formiate  of  Bviyly  C^^^H^^^O*  =  C«H»0,C«HO»,  is  obtained  by  distilling 
equivalent  quantities  of  sulphobutylate  and  formiate  of  potash.  It  is  an 
agreeably  smelling  liquid  which  boils  at  about  100°.  (Wartz  )  ^ 


Secondary  Nuclei  of  ButyUne, 

a,    Oxygen-nudd, 
a.    Oxygen-nucleus,    C^H^O*. 

Succinic  Acid.    C«H«0«=C«H«0»,0«. 

Pott.     Mem.  de  VAcad.  dea  Sciences  de  Berl,  1753,  51. 

Cartheuser.    Act.  Acad.  Mogunt.  1,  281. 

Stock AR  de  Neuforn.     Diss,  de  Succino.  Lugd.  Bat.  1761. 

J.  G.  Leoniiardi.     De  Salib.  succineis.  Lips.  1775. 

Wenzel.     In  his  Lehre  von  der  Verwandtsc/utft,  326. 

Richter.     Neuere  Gegenst.  S,  154. 

Berzelius.     Ann.  Chim.  94,  187. 

Lecanu  &  Serbat.     J,  Pharm.  8,  541;  also  Ann  Chim.  Phys.  21,  328; 

also  N.  Tr.  8,  1,  280.  — ,7.  Pharm.  9,  89;  also  N.  Tr.  7,  2,  98. 
Liebig  &  WbiiLER.     Fogg.  18,  162. 
Felix  d'Arcet.     Ann.  Chim.  Phys.  5S,  282;  also  Pogg.  36,  80;  also 

J.pr.  Chcm.  3,  212. 
DoppiNG.     A7in.  P/iarm.  47,  253. 
Fehlino.     Ann.  Pharm.  49,  154. 

Bemsteiruciure,  fliichiiges  Bemsieirualz,  AciJe  Succhiique.  —  Volatile  Bait  of  amber 
was  mentioned  by  Agricola  as  early  as  1G57;  its  acid  nature  was  first  recognized  by 
Barchhuseu,  BouldUc  and  Boerhave. 

Sources.  1.  In  amber.  That  it  exists  ready  formed  in  that  sub- 
stance has  been  shown  by  Gehlen,  who  obtained  a  portion  of  the  acid 
merely  by  boiling  amber-powder  with  water; — by  Funcke  {Br.  Arch. 
7,  181),  who  found  that  tho  tincture  obtained  with  10  pts.  amber 
and  50  pts.  alcohol  requires  10  pts.  of  carbonate  of  potash  to  neutralize 
its  acid  reaction;  and  when  evaporated  with  water,  yields,  with  sepa- 
ration of  resin,  an  aqueous  solution  of  succinate  of  potash,  whereas  the 
part  of  the  resin  which  is  not  dissolved  by  the  alcohol  yields,  when 
sublimed  with  sulphuric  acid,  only  a  trace  of  succinic  acid; — and  by 
Berzelius  (Pogg.  12,  419),  who  extracted  the  acid  from  amber  with 
ether.  —  2.  In  lignite  from  Muskau  (Rabcnhorst);  in  rctinasphalt,  and 
to  the  amount  of  ^  p.  c.  in  the  empyreumatic  oil  obtained  by  distilling 
the  lignite  of  Naumburg,  Altenburg,  or  Camburg,  which  contains  rctin- 
asphalt. (Cerutti,  N.  Br.  Arch.  22,  286).  —  3.  In  turpentine;  Scapoli 
(Crell.  Ann.  1788,  2,  102)  remarked  that,  in  the  distillation  of  turpen- 
tine, an  acid  liquid  is  obtained,  which  contains  a  crystallizable  acid, 
together  with  acetic  acid.  Marabelli  found  this  acid  to  be  very  much 
like  succinic  acid;  Morctti  {Bull.  Pharm.  3,  399)  found  it  to  resemble 
acetic  acid;  Paolo  Sangiorgio  {J.  Pharm.  8,  572)  first  declared  this  acid 
to  be  really  succinic  acid,  a  statement  which  was  fully  confirmed  in  1822 
by  Lecanu  &  Serbat.     According  to  the  latter,  this  acid  is  deposited  in 
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the  neck  of  tlie  retort  in  the  distillation  of  turpentine,  after  the  greater 
part  of  the  oil  has  passed  over,  first  in  colourless  crystals,  afterwards  in 
crystals  coloured  brown  by  resin.     Peretti  {Mag,  Pliarm,  4,  62)   also 
found  this  acid  in  turpentine;  Gumbrecht  {Br,  Arch.  14,  168)  found  it 
in  oil  of  turpentine;  but  Fnucke  {Br,  Arch,  15,  173)  did  not  succeed  in 
obtaining  it  by  the  distillation  of  turpentine.  —  4.  According  to  a  state- 
ment of  Beissenhirtz,  confirmed  by  John  {Bert,  Jalirh.  1818,  158),  suc- 
cinic acid  is  likewise  obtained   by  the  following  process:   A  mixture 
of  lA  lb.  honey,   2  lb.  bread,  1^  lb.  Siliqua  dulcis,  6  lb.  vinegar,  6  lb. 
brandy,   and   84  lb.  water,  is  left  to   undergo    the   acetous    fermenta- 
tion;  the  resulting  acetic  acid  neutralised  with  lime;  and  the  acetate 
of   lime    distilled  with  -^  peroxide   of   manganese,  |-  oil  of  vitriol, 
and  -f  water;  after  the  acetic  acid  has  passed  over,  and  the  heat  haei 
been  increased,  2  drachms  of  succinic  acid  sublime.     In  this  case  it  is 
not  positively  known  whether  the  succinic  acid  is  an  educt  or  a  product; 
in  Siliqua  aulcis  John  did  not  find  a  trace  of  that  acid.  —  Pliimacher 
{Schw.  63,  369)  did  not  succeed  in  obtaining  succinic  acid  by  Beissen- 
hirtz's  method.  —  5.  In  the  herb  of  Lactuca  sativa  and  virosa  (Kbhnke, 
N.   Br,   Arch.  39,   153).  —  6.    In   the  herb    of  Artemisia  AbsirUhium 
(Zwenger,  Ann.  Fharm,  48,  122).     Luck  {Ann,  Fharm,  54, 112)  regards 
this  easily  crystallizable  acid,  which  occurs  in  small  quantity  in  worm- 
wood, as  different  from  succinic  acid.  —  Perhaps  also  the  acid  obtained 
by  Kahler  {Br,  Arch.  25,  218)  from  Semen  Cynce  is  succinic  acid. — 
7.  The  mulberry-wcod  acid  described  by  Klaproth  {Scher,  J.  10,  3;  also 
KlaprotKs  Beitrage,  3,  114),  which  sometimes  exudes  in  combination 
with  lime,  from  the  stem  of  the  Morus  alba,  is  probably  nothing  but 
succinic  acid.     It  crystallizes  in  needles   having  the  taste  of  succinic 
acid,  and  may  be  sublimed,  with  but  slight  decomposition,  in  transparent 
colourless  needles.     It  dissolves  readily  in  water  and  alcohol.     In  the 
free  state,  it  does  not  precipitate  any  metallic  salt,  but  in  combination 
with  an  alkali,  it  precipitates  the  salts  of  oxide  of  lead,  sesquioxide  of 
iron,  protoxide  of  cobalt,  oxide  of  nickel,  dioxide  of  mercury,  protoxide 
of  copper,  and  oxide  of  silver.  (Klaproth.^  —  Similar  results  have  been 
obtained  by  Landerer.    {Hepert,    67,   100).  —  Another  exudation  from 
Morus  alba,  examined  by  Rouchas  {J,  scienc.  phys.  3,  303),  exhibited 
different  properties.  —  8.  According  to  Vorwerk   {Jahrb,  pr,  Fharm, 
19,  265),  the  black  carbonaceous  matter  formed  in  the  preparation  of 
ether  contains  succinic  acid.  —  9.  Heintz  {Fogg.  80, 114)  found  succinic 
acid  in  the  sacs  of  echinococci  (hydatids)  formed  in  the  liver  of  a  woman. 

Formation,  1.  In  the  oxidation  of  organic  compounds  by  exposure 
to  the  air.  —  An  acid  resembling  succinic  acid  was  found  in  a  sample  of 
the  volatile  oil  of  Cuminum  Cyminum  which  bad  become  sour.  (Cheval- 
licr,  J.  Chim,m^d.  4,  18.)  —  2.  In  the  oxidation  of  organic  compounds 
by  nitric  acid.  —  Chevreul  {RechercheSy  28),  by  continued  boiling  of 
stearic  acid,  margaric  acid,  stearin,  spermaceti,  or  ethal,  with  largo 
quantities  of  nitric  acid,  obtained  an  acid  resembling  succinic  acid,  and 
by  similar  treatment  of  oleic  acid,  an  acid  of  somewhat  different  pro- 
perties. More  recently,  Bromeis  {Anji.  Fharm.  35,  SO)  has  shown  that 
stearic  acid  thus  treated  really  yields  succinic  acid.  This  acid  was  like- 
wise obtained  by  Slhamer,  RaacJiff",  Ronalds,  and  Sacc,  {Ann,  Fharm. 
43,  346,  349  and  356;  51,  229,)  by  the  action  of  nitric  acid  on  Japan 
wax,  spermaceti,  beeswax,  and  margaric  acid.  By  boiling  concentrated 
nitric  acid  with  santonin,  Heldt  {Ann.  Fharm.  63,  40)  obtained  needles 
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of  succinic  acid.  By  distilling  1  pt.  of  starch  with  6  pts.  of  nitric  acid 
of  6p.  gr.  ]  '295,  till  the  residue  became  charred.  Tilnnemiann  {Schw. 
49,  221)  obtained  a  sublimate  of  soft  yellow  crystals  in  the  neck  of  the 
retort,  and  a  watery  distillate,  from  which  an  acid  was  prepared  aCTceing 
with  succinic  acid  in  every  respect,  excepting  that  [on  account  of  impu- 
rities?] it  was  somewhat  more  soluble  in  water.  —  If.  Butyric  acid 
heated  for  10  days  with  an  equal  volume  of  nitric  acid  of  sp.  gr.  1*40, 
the  vapours  being  condensed  and  made  to  flow  back,  and  the  nitric  acid 
renewed  from  time  to  time,  yields  a  crystalline  residue  of  succinic  acid, 
contaminated  with  a  deliquescent  substance  which  may  be  removed  by 
pressure  between  bibulous  paper  (Dessaignes,  Compt.  rend,  30,  50).  — 
Caprylic  alcohol,  heated  for  some  time  with  dilute  nitric  acid,  yields 
Buccinio  acid,  together  with  pimelic,  lipic,  and  butyric  acids.  (Bonis, 
Compt.  rend.  33,  141.)  IT.  —  3.  In  the  putrefaction  of  vegetable  juices 
containing  asparagin,  succinate  of  ammonia  is  formed.  (Piria,  Compt. 
rend.  19,  576.)  —  Also  in  the  putrefaction  of  malate  of  lime  under  water. 
(Dessaignes,  If.  Ann.  Chim,  Phys.  25,  253;  also  N.  J.  Pluirm.  15,  264; 
also  J.  pr.  Ghem.  46,  350;  Liebig,  Ann.  Pharm.  70,  104;  Blez.  Arch. 
Fharm.  [2],  62,  13;  Grager,  Arch.  Fharm.  [2],  63,  137.)  — T-  Neutral 
and  acid  malate  of  lime,  malate  of  potash,  aspartate  of  potash,  aspartate 
of  lime,  maleate  of  lime,  and  aconitate  of  lime,  are  all  converted  into  suc- 
cinates by  the  fermentation  induced  by  casein.  Asparagin  under  the 
same  circumstances  is  converted  into  aspartate  of  ammonia,  which  sub- 
sequently passes  into  succinate.  —  The  peculiar  substance  in  the  seed  of 
leguminous  plants,  which  is  converted  into  asparagin  during  germination, 
is  also  capable  of  passing  into  asparagin  by  fermentation.  When  pea- 
flour  is  stirred  up  with  water,  the  liquid  filtered  after  12  hours,  and  left 
to  ferment  after  being  mixed  with  chalk,  a  considerable  quantity  of  suc- 
cinate of  lime  is  formed.  The  same  result  is  obtained  by  the  fermenta- 
tion of  legnmin  alone,  of  the  liquid  separated  from  the  legumin,  and  of 
the  nitrogenous  substance  discovered  by  Braconnot  in  leguminosse,  which 
precipitates  tannin.  Succinic  acid  is  likewise  obtained  by  the  fermentation 
of  an  emulsion  of  sweet  almonds,  freed  from  oil  and  mixed  with  chalk. 
(Dessaignes,  Compt.  rend.  30,  50.)  Several  other  seeds  treated  in  a  similar 
manner  also  yield  succinic  acid.  The  bruised  seeds  are  stirred  up  with 
water,  the  filtered  liquid  mixed  with  chalk,  and  left  to  ferment  at  25°  to 
35°.  When  the  fermentation  is  complete  (in  6  or  7  days),  the  lime  is 
precipitated  by  carbonate  of  soda,  the  filtrate  mixed  with  excess  of 
hydrochloric  acid  and  evaporated  in  the  water>bath,  the  residue  treated 
with  boiling  ether,  and  the  substance  left  on  evaporating  the  ethereal 
solution  examined  for  succinic  acid.  Oats,  maize,  hemp,  mustard,  and 
gourd-seed,  treated  in  this  manner,  yielded  no  succinic  acid;  walnuts 
and  buckwheat,  traces;  hazelnuts  and  acorns  (after  removal  of  the 
tannic  acid  by  lime)  yielded  considerable  quantities.  (Dessaignes,  N.  J. 
Pharm.  25,  27.)  Perfectly  pure  maleate  of  lime  also  yields  succinic 
acid  when  fomented  with  ca«ein.  (Dessaignes.)  % 

Preparation.  A .  From  Amber,  a.  By  distillation  of  Amber  per  se. 
The  amber  is  heated  to  the  melting  point  in  a  distillatory  apparatus,  till 
the  intumescence  and  evolution  of  acid  cease,  and  a  thick  brown  oil 
begins  to  pass  over.  The  residue,  consisting  of  Colophoniu7Jt  Succini,  is 
used  for  varnishes.  The  acid  collects  in  the  crystalline  form  in  the  neck 
of  the  retort  and  in  the  receiver,  and  in  small  quantity  in  the  watery  dis- 
tillate which   must  be  separated  from  the  oil   and  Evaporated.     The 
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saccinio  acid  thus  obtained  amounts  to  uboat  -^  of  the  amber.  —  The 
quantity  obtained  is  greater  in  glass  than  in  iron  vessels.  (Funoke.) 

b.  By  DittUlation  with  dilute  Sulphuric  actci.  —  1  pt.  of  crude  amber- 
powder  is  moistened  with  -^  to  ^\  oil  of  vitriol  diluted  with  1  to  3 
times  its  bulk  of  water,  and  the  process  conducted  as  in  a.  Bj  this 
treatment,  1  pt.  of  amber  yields  about  ^  of  succinic  acid.  (Pott,  Crell.  N. 
Archiv.  5,  177;  Bath,  Hermbstddt  Mttseunij  4,  253;  J.  A.  Buchner, 
Rfpert.  1,  300;  Ilisch,  Scher,  Ann.  6,  186;  Fnncke,  Br.  Arch.  7,  181; 
Weiss,  Toichenb.  1826,  37.) 

e.  By  hMing  Amber  with  Citric  acid.  —  Coarsely  pounded  amber  is 
heated  in  a  retort  with  an  equal  quantity  of  dilute  nitric  acid,  till  the 
yellow  viscid  resinous  mass  which  at  first  rises  to  the  top  has  disap- 
peared; the  .clear  liquid  is  then  evaporated  to  a  syrup;  this  syrup 
repeatedly  boiled  with  fresh,  and  at  last  with  concentrated  nitric  acid, 
to  decompose  the  remainder  of  the  resin;  the  resulting  syrup  left  in  the 
cold  for  a  few  weeks,  till  it  has  become  crystalline;  and  the  crystals 
drained  on  a  funnel  from  the  mother-liquor,  which,  when  evaporated  with 
strong  nitric  acid,  again  yields  crystals  and  a  second  mother-liquid,  from 
which,  by  renewed  treatment  with  nitric  acid,  an  additional  quantity  of 
crystals  may  be  obtained.  Lastly,  the  whole  of  the  crystals  collected  on 
the  funnel  are  boiled  with  strong  nitric  acid,  whereby  a  solution  is 
obtained,  which,  on  cooling  yields  white  crystalline  succinic  acid  amount- 
ing to  ^  of  the  amber.  Nevertheless  this  method  is  not  advantaeeouSi 
as  it  requires  a  large  quantity  of  nitric  acid,  and  does  not  yield  any 
Colophonium  Succini.  From  the  distillate  obtained  by  heating  amber 
with  nitric  acid,  after  the  acid  has  been  neutralized  with  potasi),  ether 
extracts  a  white  crystalline  matter,  which  exhibits  all  the  characters  of 
ordinary  camphor.  (Dopping,  Ann.  Pharm.  49,  350.) 

Purification  of  the  acid  obtained  by  s,  orh.  —  The  acid  may  be  freed 
from  the  greater  part  of  the  empyrenmatio  oil  by  pressure  between 
paper,  solution  in  hot  water,  filtering  through  moistened  paper,  and 
crystallization.  —  To  remove  the  last  portions  of  oil  and  brown  colouring 
matter,  it  is  best  to  boil  the  product  with  nitric  acid,  which  does  not 
exert  any  decomposing  action  upon  succinic  acid.  (Morveau,  Lecanu  & 
Serbat;  Dopping.)  —  When  1  pt.  of  still  brown  and  oily  succinic  acid  is 
boiled  for  half  an  hour  in  a  retort  fitted  with  a  receiver  (because  a  little 
of  the  succinic  acid  distils  over),  with  4  pts.  of  commercial  aqua  fortis  — 
whereupon  only  a  small  quantity  of  nitrous  fumes  is  evolved  at  the 
beginning,  arising  from  decomposition  of  the  oil  —  and  the  liquid  poured 
into  a  basin  while  still  hot,  the  succinic  acid,  being  but  slightly  insoluble 
in  nitcic  acid,  crystallizes  out  almost  completely  as  the  liquid  cools,  and 
moreover  in  white  inodorous  crystals,  which  may  be  freed  from  the  nitric 
acid  by  recrystallization  from  water,  and  are  then  perfectly  pure.  The 
nitric  acid  mother-liquor  does  not  contain  oxalic  acid.  (Dopping.) 
Fehling  subjects  the  acid  thus  purified  to  a  further  crystallization  from 
alcohol,  whereby  the  musk-like  odour  is  destroyed. 

Le89  satisfact&ry  modes  of  purification.  —  1.  The  succinic  acid  is  sus- 
pended in  water;  chlorine  gas  passed  through  for  some  hours;  the  liquid 
which  has  now  become  inodorous,  evaporated  to  the  crystallizing  point; 
and  the  crystals  freed  from  hydrochloric  acid  by  recrystallization  from 
water.  (Liebig  A  Wohlcr,  Fot/g.  18,  163.)  —  When  the  aqueous  solution 
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of  succiuic  acid  is  saturated  with  cldorincgas,  then  left  for  24  hours  in  a 
close  vessel,  and  afterwards  filtered  and  evaporated,  it  emits  a  mask-like 
odour,  and  yields  pale  3'ollow  crystals,  which  cannot  be  obtained  quite 
colourless,  either  by  recrystallization  or  by  subsequent  treatment  with 
chlorine,  but  only  by  boiling  with  nitric  acid.  (Dopping.)  —  Tiinnermann 
{Schw,  51  f  469)  boils  1  pt.  of  succiuic  acid  with  1  pt.  of  manganese, 
3  pts.  of  strong  hydrochloric  acid,  and  1^  pt.  water,  filters  hot,  and 
purifies  the  resulting  crystals  by  recrystallization  from  water.  This 
acid  when  sublimed  does  not  exhibit  the  slightest  odour  of  burnt  amber. 
[Is  it  also  colourless  ?]  —  2.  Morveau  recommends  the  sublimation  of  the 
acid  mixed  with  sand,  which  however  does  not  remove  the  oil.  — 
3.  Lowitz  recommended  the  digestion  of  the  aqueous  acid  with  charcoal 
powder.  —  This  treatment^  certainly  decolorizes  the  acid,  but  does  not 
free  it  from  oil.  (Berzelius.)  Wood-charcoal  does  not  decolorize  the 
acid  but  absorbs  a  large  quantity  of  it,  which  can  only  be  recovered  by 
long  continued  washing.  (Dopping.)  —  A  mode  of  purification  by  crys- 
tallization from  water,  then  by  treatment  with  wood-charcoal,  then  by 
evaporation  with  a  small  quantity  of  nitric  acid,  then  by  passing  chlorine 
through  the  filtered  solution,  is  recommended  by  Werner  (J.  pr.  Chem. 
14,  246.)  —  4.  Berzelius  {Lehrh.)  neutralizes  the  acid  with  carbonate  of 
potash  not  in  excess;  boils  the  liquid  with  a  small  quantity  of  the 
charcoal  obtained  in  the  preparation  of  prussian  blue;  precipitates  the 
filtrate  with  neutral  acetate  of  lead;  washes  the  precipitate  well  with 
water,  which  however  dissolves  a  little  of  the  succinate  of  lead;  and 
decomposes  10  pts.  of  the  dried  precipitate  with  a  mixture  of  2  pts.  oil 
of  vitriol  and  30  pts.  water. 

B.  From  Steari^i  acid  and  other  fatty  matters  ly  oxidation  with 
nitric  acid.  —  1  pt.  of  stearic  acid,  margaric  acid,  stearin,  spermaceti,  or 
ethal,  is  distilled  with  100  pts.  of  nitric  acid  of  32°  Bm.,  with  frequent 
cohobation,  till  the  distillate  forms  a  clear  solution  with  the  residue;  this 
solution  evaporated  in  a  basin;  the  )yellowish,  tenacious  crystalline 
residue  set  aside  with  26  pts.  of  cold  water  for  24  hours;  then  evapo- 
rated; and  the  resulting  crystals  separated  from  the  mother -liquor. 
(Chevreul,  Becherclies,  28.)  —  2.  Stearic  acid  is  distilled  with  nitric  acid, 
the  liquid  being  frequently  cohobated  and  the  acid  renewed,  till  the  whole 
is  dissolved;  the  solution  evaporated  to  half  its  bulk;  the  solidified 
suberic  acid  freed  after  24  hours  from  the  mother-liquor,  by  washing  on 
a  funnel;  and  the  mother  liquor  evaporated  and  cooled,  whereupon  it 
yields  crystals  of  succinic  acid,  which  may  be  freed  from  the  greater  part 
of  the  still  adhering  and  less  soluble  suberic  acid,  by  washing  with  water, 
and  from  the  remainder  by  washing  with  3  pts.  of  cold  alcohol  or  4  pts. 
of  boiliuff  ether,  which  dissolves  but  a  very  small  quantity  of  succinic 
acid.  Fmally,  the  succinic  acid  is  crystallized  once  more  from  jeater. 
This  treatment  does  not,  however,  remove  the  whole  of  the  suberic  acid. 
Hcuce  the  succiuic  acid  thus  obtained  crystallizes,  not  only  in  tables,  but 
also  in  heavy,  white,  solid  granules;  melts,  after  drj'ing  at  100°,  as  low 
as  170°  to  175°;  and  exhibits  less  definite  reactions.  It  is  only  by  subli- 
mation that  succinic  acid  can  be  completely  freed  from  suberic  acid, 
which  is  less  volatile,  and  cannot  be  sublimed  without  decomposition.  — 
Hence  the  crude  solution  of  stearic  acid  in  nitric  acid,  may  be  evapo- 
rated as  far  as  possible,  at  a  moderate  heat;  mixed  with  water  of  20  to 
30°,  and  set  aside;  separated  from  the  oil  thus  set  free,  which  had  pre- 
viously been  held  in  solution  by  the  nitric  acid;  again  evaporated  as  far 
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as  possible;  again  mixed  with  lukewann  water^  and  separated  from  a 
small  remaining  cjnantity  of  oil;  then  evaporated  at  a  gentle  heat  till  it 
begins  to  crystallize^  and  subsequently  cooled;  the  resulting  white,  solid, 
granular  mass,  pressed  between  paper,  thorpughly  dried,  and  gently 
heated  in  a  long-necked  flask  placed  in  a  sand-bath;  and  the  succinic 
acid  which  then  sublimes  in  delicate  feathery  crystals,  purified  by  a 
second  sublimation.  The  acid  thus  obtained  is  very  pure,  and  crystal- 
lizes from  water,  no  longer  in  round  granules,  but  in  large  tables. 
(Bromeis,  A7in.  Pharm.  35,  90,  37,  292.)  —  Japan-wax  merely  requires 
to  be  distilled  for  a  few  weeks  with  nitric  acid,  with  cohobation  and 
frequent  aildition  of  fresh  acid,  in  order  to  yield,  when  the  solution  is 
evaporated  and  cooled,  transparent,  colourless  tables  of  pure  succinic 
acid.  (Sthamer,  Ann.  Fharm.  43,  346.)  —  When  spermaceti  is  heated  for 
several  days  with  nitric  acid  of  medium  strength,  to  a  temperature  short 
of  the  boiling  point,  the  resulting  solution  yields  by  evaporation  and 
cooling,  crystals  of  succinic  acid,  which  must  be  purified  by  recrystal- 
lization,  first  from  nitric  acid,  then  from  water.  The  mother-liquor  of 
the  first  crop  of  crystals  yields  an  additional  quantity  by  evaporation  and 
cooling;  but  the  last  portions  are  contaminated  with  a  white  substance, 
which  appears  to  be  pimelic  acid,  and  is  greater  in  quantity  the  longer 
the  digestion  with  nitric  acid  has  been  continued.  (Radcliff,  Ann,  Fharm, 
43,  349.)  —  From  white  beeswax,  Ronalds  {Ann,  Fharm.  43,  356,) 
obtained  by  the  same  process,  transparent  lamime  of  succinic  acid. 

C.  By  the  fermentation  of  Malate  of  Lim^.  —  12  pts.  of  crude  malate 
of  lime,  prepared  by  Liebig's  process,  {vid.  Malic  acid,)  from  the  juice 
of  mountain-ash  berries,  are  placed,  after  being  three  times  washed  in  an 
earthen  jar,  together  with  40  pts.  water  and  1  pt.  of  decayed  cheese 
rubbed  to  an  emulsion  with  water,  and  the  mixture  set  aside  for  4  to  6 
days,  at  a  temperature  of  80°  to  40°,  till  the  evolution  of  gas  has  ceased. 
The  granular  precipitate  is  then  collected  upon  linen,  washed  several 
times  with  water,  and  mixed  with  dilute  sulphuric  acid  till  it  no  longer 
efiervesces  (from  admixed  carbonate  of  lime);  another  equal  quantity  of 
sulphuric  acid  is  then  added;  the  mixture  boiled  for  awhile,  till  the  lime- 
salt  is  no  longer  granular;  the  liquid  strained  through  linen;  the  preci- 
pitate on  the  filter  thoroughly  washed;  the  whole  of  the  liquid  evapo- 
rated till  a  crystalline  crust  forms  on  the  surface;  oil  of  vitriol  then  added 
in  small  quautities,  as  long  as  sulphate  of  lime  is  thereby  precipitated; 
the  liquid  strained  off  (after  dilution  with  water,  if  the  gypsum  forms  a 
paste);  the  precipitate  washed;  and  the  whole  of  the  liquid  again  evapo- 
rated  :  it  then  yields  on  cooling,  brownish  crystals  of  succinic  acid,  still 
contaminated  with  gypsum.  These  crystals  are  recrvstallized,  first  from 
pure  water,  then  from  water  after  boiling  with  a  small  quantity  of  animal 
charcoal,  and  ultimately  freed  from  all  the  gypsum  by  solution  in  alcohol 
or  by  sublimation.  By  this  process,  12  pts.  of  malate  of  lime  yield  from 
3*75  to  4  pts  of  pure  crystallized  succinic  acid :  the  mother-liquors  do 
not  retain  a  trace  of  malic  acid.  (Liebig,  Ann.  Fharm.  70,  104.) 

Froperties.  The  acid  crystallized  from  water  assumes  the  form  of 
transparent  colourless  prisms  belonging  to  the  oblique  prismatic  (mono- 
dinometric)  system.  J^.  92,  often  with  /-faces  (formed  by  truncation  of 
the  acute  terminal  edges;  by  enlargement  of  the  m -faces,  the  prisms 
appear  like  rhombic  and  six-sided  tables.  (Wackenroder,  J.  pr.  Chem. 
23,  204.)  Sp.  gr.  =  l-55.  (Richter.)     The  acid  melts  at  180%  boils  at 
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235''  (D'Arcet),  and  evaporates  without  residue  in  white  {rongant 
vapours.  It  reddens  litmus,  but  not  violet-juioe.  It  is  inodorous,  and 
has  a  warm  sour  taste. 

Crjf^taUized.                   D'Aroet.          Zwerger.  Firia.  Bromeis. 

8  C 48     ....     40-68  41-22     4062  40-34     41-98 

6  H 6     ....       509  5-33     5  28  5-22     537 

8  0 64     .        54-23  5345     5410  54*44     52*65 

C«H«0»     118     ...  100-00     100-00     10000     100*00    100*00 

Sthamer.  Radcliff.          Ronaldf.        Desnignet.     Strecker. 

C  40-80     40-89     41*06     40*88     40-3 

H  5-15     5-20     5-12     525     51 

O 54-05     53-91     53-82     53*87     54*6 

100*00     100-00     100-00     100-00     100*0 

The  radical-theory  assumes  S-^C^H^O*.  — D'Arcet  analysed  the  acid  obUined 
from  amber;  Zwerger,  that  from  wormwood ;  Firia,  {N.  Ann.  Ckim,Pky9.  22,  167)  that 
from  a  fermeuted  solution  of  impure  asparagin;  Bromeis,  that  from  stearic  add; 
Sthamer,  that  from  Japan  wax ;  Radcliff,  that  from  spermaceti ;  Ronalds,  that  from 
beeswax ;  and  Dessaignes  and  Strecker,  that  from  malate  of  lime.  The  crystals  were  in 
most  cases  freed  from  hygroscopic  water  at  100*. 

BecomposUiont,  1.  The  acid  heated  till  it  volatilises,  sublimes, 
with  evolution  of  water,  in  colourless  silky  needles  of  sublimed  succinic 
acid,  which  may  be  regarded  as  C^H^O^,  and  by  repeated  sublimation,  is 
converted,  with  further  formation  of  water,  into  succinic  anhydride. 
(D'Aroet.) 

C8H«0«  «  C8H*0«  +  2H0. 

The  sublimation  takes  place  even  at  1 40°,  though  veir  slowly;  the 
residual  portion  exhibits  the  unaltered  constitution  of  C*H*0*,  whereas 
the  sublimed  portion  =  C^H'O^  (D'Arcet.) 

The  8tU>li7ned  acidmelta  at  160'',  and  boils  at  242^  but  begins  to 
sublime  even  at  1 40°.  Its  solution  in  water  again  yields  crystals  of  the 
ordinary  acid  C^'H'O'.  (D'Arcet.)  [According  to  the  following  analyses,  the 
sublimed  acid  is  C'H'O^;  but  since  by  10  sublimations  it  is  gradually  but  com- 
pletely converted  into  C^H^O*,  it  should  perhaps  be  regarded,  not  as  a  distinct  com- 
pound, but  merely  as  a  mixture  of  C^H^O*  with  C^H^O*.] 

Sublimed  acid,  D'Arcet.        Liebig  &  W^hler. 

8  C    48     ....  4404  44*11  44-38 

5H   5     ....  4-59  4-83  5*00 

7  O  56     ....  51-37  51*06  50*62 


C»H*07 109     ....  100*00     10000     10000 

2,  Succinic  acid,  set  on  fire  by  a  flaming  body,  burns  with  a  pale  blue 
flame.  (Gm.)  —  3.  On  heated  nitre  it  deflagrates  with  a  white  flame. 
(Morveau.)  — 4.  Distilled  with  2  pts.  of  sulphuric  acid  and  3  fis.  of 
manganese,  it  yields  acetic  acid.  (Trommsdorff*.)  —  5.  Heatea  with 
excess  of  caustic  potash,  it  yields  oxalate  of  potash,  but  no  mellitate. 
(Liebig  &  Wohler.)  [Perhaps  in  this  manner  : 

C»H«08  +  4KO  +  4HO  -  2C<IP0«  +  lOH.] 

It  is  not  decomposed  by  chlorine  gas,  when  sublimed  therein,  or 
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wben  the  gafi  is  passed  through  its  aqueoas  solution^  even  if  the  solution 
is  hot.  (Liebig  &  Wbhler.)  —  It  is  not  decomposed  by  boiling  with 
strong  nitric  acid  (Morveau,  Westrumb,  and  others),  or  by  chlorate  of 
potash  and  hydrochloric  acid  (Fehling),  not  even  by  aqueous  chromic 
acid.  (Winokler,  Repert.  46,  466.) — For  the  decomposilion  of  the  lime-salc  by 
heat,  and  of  the  Bilver-Balt  by  chlorine,  see  these  salts.  —  IT  The  hydrated  acid 
treated  with  pentachloride  of  phosphorus  yields  anhydrous  succinic  acid, 
hydrochloric  acid^  and  oxychloride  of  phosphorus  : 

C8H»08  +  PC16  «  C«H^(y  +  PO*Cl>  +  2HC1. 
(Gerhardt  &  Chiozza,  Compt,  rend.  36,   1050;  Ann,  Fharm,  87,  290; 
Jakre^r.  1853,  3i>d.) 

Ccndnnatians.  The  acid  dissolves  in  24  pts.  of  cold,  and  2  pts.  of 
boiling  water  (Nenfom),  in  5  pts.  of  water  at  16""  and  in  2*2  pts.  of 
boiling  water.  (Lecanu  &  Serbat.)  A  solution  having  a  density  of  I'Ol, 
contains  2*78  p.  c,  and  that  of  sp.  gr.  104,  contains  10*82  p.  c.  acid. 
(Richter.) 

The  neutral  Succinates^  formed  from  metallic  oxides  containing  1  At. 
metal  and  1  At.  oxygen,  have  the  formula  C*H*M'0'  (according  to  the 
radical  theory,  MO,C*H*0'),  and  the  few  acid  salts,  which  can  be  formed, 
have  the  formula,  C«H«MO»  (or  MO,C*H»0»  -f  C*H'0*).  The  salts  yield 
by  dry  distillation,  carbonic  acid  and  carburetted  hydrogen  gas,  water, 
acetic  acid,  and  empyreumatic  oil.  (Morveau;  see  especially  the  lime-salt.) 
According  to  Buchner,  {Ann,  Pharm,  88,  203,)  the  alkaline  succinates, 
under  the  influence  of  a  ferment,  yield,  at  a  certain  stage  of  the  decom- 
position, acetic  and  butyric  acids.  —  Most  succinates  are  soluble  in  water; 
those  which  are  insoluble  in  water,  dissolve  in  aqueous  acetate  of  potash, 
80  that  succinate  of  potash  mixed  with  acetate  does  not  precipitate  any 
heavy  metallic  salt.  (Lecanu  &  Serbat.) 

Succinate  of  Ammonia.'-^ a.  Neutral.  —  Occurs,  contaminated  with 
empyreumatic  oil,  in  Liquor  Comu  Cervi  succinatus.  —  To  prepare  this 
salt,  the  acid  is  dissolved  in  excess  of  aqueous  ammonia,  and  the  solu- 
tion evaporated  to  the  crystallizing  point  over  lime,  within  a  receiver 
containing  air.  (Dopping.) — Since,  even  by  this  process,  a  portion  of  the  ammonia 
is  lost,  and  an  acid  salt  formed,  it  is  better  to  precipitate  subacetate  of  lead  with 
excess  of  neutral  succinate  of  ammonia,  e^'aporate  the  filtrate  in  yacuo  over  oil  of 
-vitriol,  wssh  the  crystalline  mass  with  a  small  quantity  of  cold  water,  as  soon  as  the 
greater  part  of  it  has  separated  out,  press  between  paper,  and  dry  under  50°.  (Fehling.) 
[If  the  acetate  of  ammonia  pr()tects  the  succinic  acid  from  loss  of  ammonia,  it  would 
be  simpler  to  mix  the  solutions  of  the  two  salts  and  evaporate.]  Transparent,  six- 
sided  prisms,  having  a  slight  acid  reaction,  (Dopping,)  perfectly  neutral. 
(Fehling.)  When  exposed  to  the  air,  they  continually  give  off  ammonia, 
but  without  efflorescing.  (Dopping.)  When  heated,  they  at  first  give 
off  ammonia  and  water,  and  the  acid  salt,  C®NH'0®,  which  then  remains, 
is  resolved  into  bisuccinaniide,  (C^NH*0*,)  which  sublimes  together  with 
a  small  quantity  of  water,  and  4 HO.  (Fehling).  The  salt  dissolves 
readily  in  water  and  alcohol;  its  aqueous  solution  takes  up  a  large  quan- 
tity of  chloroplatinate  of  ammonium  or  potassium,  aud  consequently 
the  ammonia  is  but  imperfectly  precipitated  from  it  by  bichloride  of  pla- 
tinum. (Dopping.)  The  aqueous  solution  exposed  to  the  air  for  half  a 
year,  yields  a  black  precipitate  and  becomes  alkaline.  (Horst,  Br» 
Arch.  1,  257.) 
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8C 

Crystallized. 

48     .. 

..     31-58     . 

..     18-42     . 

7-90     . 

.     4210     . 

Dopping. 

31-71     

18-50 

7-85     

.:..     41-94 

Fehling^. 
...     31-94 

2N 

28     .. 

12  H 

12     .. 

...      7-92 

8  0 

64     .. 

C»H*(NH^)20S 152     ....  100-00     10000 

h.  Acid  Salt,  —  The  nqaeous  solution  of  a  is  evaporated  by  heat  to  the 
crystallizing  point,  or  1  pt.  of  the  acid  exactly  neutralized  with  ammonia  is 
mixed  with  1  pt.  more  of  the  acid,  and  the  liquid  evaporated.  (Dopping.) 
Long  transparent  prisms  belonging  to  the  doubly  oblique  prismatic 
(triclinometric^  system.  Fig.  127;  cleavage  easy  parallel  to  y,  w,  and  v; 
generally  witli  the  y-face  superposed;  y  :  i*  =  91°  53';  y  :  «  =  93°  25'; 
y  :f=.  91°45';  y  '  q—  151°  57;  y  :  the  face  below  u  =  151°  7';  t*  :  v  = 
100°  15';  w  :  2  =  119°  53';  u  :  the  face  below  «  =  117°;  v  :  2  =  135°  46'. 
(Brooke,  Ann,  Fhil.  22,  286.)  —  The  salt  tastes  sharp,  bitter,  and  cool- 
ing, and/eddens  litmus.  —  It  loses  scarcely  2  or  3  per  cent,  at  100°,  but 
at  140°  it  volatilizes  with  partial  decomposition.  (Dopping.)  When 
gently  heated  for  some  time,  it  gives  off  a  large  quantity  of  ammonia 
together  with  a  small  quantity  of  water,  and  leaves  pure  succinic  acid 
together  with  a  small  quantity  of  bisuccinamide.  (Bineau,  Ann.  Chim. 
Phys.  67;  241.)     It  dissolves  readily  in  water  and  in  alcohol.  (Dopping.) 


8  C... 

CryatalliMed, 

....     48 

....     35-55     .. 
...     10-37 
....       6-67     .. 
....     47-41 

Dipping. 
35-54 

N... 
9  H... 

...     14 
....       9 

6-73 

8  0  . 

....     64 

C«N«( 

NH^W    

.  ..  135 

....  10000 

Succinate  of  Potash,  —  a.  Neutral.  —  An  aqueous  solution  of  succinic 
acid  neutralized  with  carbonate  of  potash,  and  evaporated  nearly  to  a 
syrup,  slowly  yields  needles  united  in  stellate  groups.  (Lecanu  &  Serbat.) 
Thin  rhombic  tables,  which  give  off  4-2  to  4*8  p.  c.  water  at  100°. 
(Fehling.)  The  crystals  are  deliquescent;  they  give  off  all  their  water 
amounting  to  6*2  per  cent,  at  100°,  and  the  residue  sustains  without 
further  loss  a  heat  of  230°  to  240°,  and  then  fuses  quietly  without 
decomposition.  (Dopping.)  The  crystals  deliquesce  in  the  air  (Lecanu  & 
Serbat,  Dopping);  they  are  permanent  in  the  air.  (Fehling.^  They  dis- 
solve readily  in  water  and  in  weak  alcohol,  but  are  insoluolc  in  ether. 
(Dopping,  Fehling.) 


Dried  at  100^ 
2  KO 

..     94-4     ....     48-56 
..  1000     ....     51-44 

Fehling. 
....     48-21 

C«H^O«  

C*'H*K«Os  

...  194-4     ....  10000 

94-4     ....     40-97     .. 
100-0     ....     43-40 
36-0     ....     15-63     .. 

Crystallized. 
2  KO  

Dopping. 
40-39 

C«H*0«    

4  HO  

16*20 

C8H^K208  +  4Aq 230-4     ....  10000 

h.  Acid  Salt.  —  Prepared  by  mixing  1  pt.  of  the  acid  neutralized 
with  carbonate  of  potash,  with  I  pt.  more  of  acid,  and  evaporating  to  the 
crystallizing    point.      Transparent^  six-sided   prisms  belonging  to  the 
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doubly  oblique  prismatic  system.  Thoy  redden  litmus;  gradually  become 
turbid  when  ex{>osed  to  the  air;  give  off  all  their  water  (1777  to  180  per 
cent.)  at  230°  without  further  decompositiou;  and  melt  at  a  stronger  heat, 
with  Tolatilization  of  succinic  acid  and  further  decomposition.  They 
dissolve  readily  in  water  and  alcohol.  (Dopping.) 

Anhydrotu  crytiait^  Fehling. 

KO 47-2     ....     30-22     3011 

C^HW   1090    ....     69-W 

0'H»KO» 156-2 

Hjfdrated  crvsialt.  Dopping^. 

KO *...     47-2  ....  24-56  24-46 

C«H»0'  ^  1090  ....  56-71 

4  HO 36-0  ....  18-73  1800 

C«H»K0>  +  4Aq 922     ....  100*00 

Fehling  analysecf  crystals  which  did  not  lose  anything  at  100°  after  being  dried  in 
the  air.    Hence  this  salt  forms  anhydroos  as  well  as  bydrated  crystals. 

c.  Hyperacid  Salt  —  When  1  pt.  of  the  acid  dissolved  in  water  is 
neutralized  while  hot  with  carbonate  of  potash,  and  3  pts.  more  of  acid 
added,  the  liquid  yields  on  cooling,  sometimes  an  anhydrous  salt  a, 
sometimes  a  hydrated  salt  fi,  which  gives  off  9 '65  p.  c.  water  at  100^ 
(Fehling.) 

Fehling. 

a.  0. 

CrjfstaU  dried  at  100^ 

KO  47-2     ....     17-22     17-48     ....     17*44 

16  C 960     ....     3501     36-18     ....     3635 

11  H 110     ...       401     3-99     ....       3-97 

15  O  1200     ....     43-76     4235     ...     42*24 

C^H»K0»,CPH«08....  274-2     ....  10000     10000     ...  100-00 

CryttaU  P,  air-dried.  Fehling. 

KO 47-2  ....  15-67     16-24 

C8H»07 1090  ....  36-19 

C8H«0« 118-0  ...  39-18 

3  HO    27-0  ....  8-96     9*65 

C8H«KO«,C«il«08  +  3Aq 301-2     ....  100-00 

[Fehling  reckons  1  At.  less  of  water  in  the  dry  salt,  because  he  obtained  more 
carbon;  this  may  however  have  arisen,  partly  from  his  assumption  of  C  =  6-12,  partly 
from  his  supposition  that  in  the  combustion  with  oxide  of  copper,  the  residual  potash 
retained  |  of  the  carbonic  acid,  which  was  perhaps  too  large  an  allowance.] 

Succinate  of  Soda,  —  a,  NevJlral,  —  The  acid  neutralized  with  aqueous 
carbonate  of  soda,  yields  on  evaporation,  transparent,  colourless,  neutral, 
rhomboidal  prisms,  which  are  permanent  in  the  air.  (Dopping.^  Oblique 
rhomboidal  prisms.  (Fehling.)  Bitter.  They  effloresce  slightly  in  the 
air.  (Lecanu  &  Serbat,  Fehling.)  They  give  off  all  their  water  =  40*00 
per  cent.  (40-4  p.  c.  according  to  Fehling)  at  100°,  after  which  they  do 
not  lose  any  more  below  230°  to  240°.  (Dopping.)  The  dry  salt  yields 
by  dry  distillation,  carbonic  acid  and  carburetted  hydrogen  gases,  water 
contaming  acetic  acid,  a  brownish  yellow  oil,  and  carbonate  of  soda  mixetl 
with  a  small  quantity  of  charcoal.  (Morveau.)     The  salt  dissolves  readily 
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in  water,  especially  in  hot  water  (Lecanu  &  Serbat),  and  in  bjdrated 
alcohol.  (Dbpping.j 


Dried  at  100^ 
2NaO 

62i4     .... 
48-0     ... 
4-0     .... 
480     . 

Fehliny. 
38-42     37-85 

8  C 

29-55     29-89 

4  H 

2-47     2-68 

6  0     

29-56     29-58 

C8H*Na«08 ^ 

Cryttallized, 
2  NaO    62-4 

162-4     .... 

....     23-08 
....     36-98 
....     39-94 

100-00     100-00 

Dipping.          Fehling. 
22-92     21-78 

C8H<0«  1000 

12  HO 1080 

4000     40-40 

C«H*Na«08  +  12Aq 2704     ...  10000 

h.  Acid  Salt.  —  Obtained  by  adding  to  1  pt.  of  the  acid  neutralized 
with  carbonate  of  soda,  another  1  lit.  of  the  acid,  and  evaporating  the 
liquid  at  a  gentle  heat  to  the  crystallizing  point.  (Dopping.) 

a.  In  a  few  cases  the  solution  yields  indistinct  crystaLs  which  do  not 
effloresce;  they  give  off  21 '44  p.  c.  water  at  100°,  but  when  recrystallized 
from  water,  yield  the  crystals  /9.  (Fehling.) 

p.  In  most  cases,  transparent  prisms  are  obtained  belonging  to  the 
doubly  oblique  prismatic  system,  .F^.  128;  indistinctly  cleavable  parallel 
to  the  truncation-face  of  the  edge  between  u  and  v;  y  :  u=  128  ;  y  :  d 
=  169"  55';  y  :  V  =  140°  50';  y  :  the  truncation  face  between  u  and  t;  = 
99°  30';  tt  :  V  =  117°  6';  V  :  2  =  133°  20';  u  :  the  face  between  u  and  v  = 
1 15°  8';  V  :  the  face  between  u  and  v  =  108°  07'  (Brooke,  Ann.  FhU.  22, 

286.)  [Brooke  does  not  state  whether  he  examined  the  neutral  or  the  add  salt;  hut 
the  resemblance  of  the  form  with  that  of  the  add  ammonia*  salt  renders  the  latter  the 
more  probable.  Moreover,  Dopping  likewise  describes  the  crystals  as  six-sided  prisms 
belonging  to  the  oblique  prismatic  system^  and  Fehling  describes  them  as  large  tables 
formed  from  shortened  oblique  rhombic  prisms].  ^  The  crystals  redden  litmus, 
effloresce  slowly  in  the  air  (Dopping),  under  which  circumstances  they 
soon  lose  4*5  per  cent.  (Fehling.)  They  give  off  all  their  water  at  100  . 
(Dopping,  Fehling.) 

The  dry  salt  remains  unaltered  at  200°,  and  decomposes  at  a  stronger 
heat,  like  the  acid  potash-salt.  (Dopping.)  With  chloride  of  benzoyl  it 
yields  anhydrous  succinic  and  benzoic  acids,  together  with  water  and 
chloride  of  sodium.  (Gerhard t  &  Chiozza.) 

C8H«Na08  +  C"H*02C1  =  C^H^O*  +  CWH»0»  +  HO  +  NaCl. 

The  salt  dissolves  readily  in  water  and  in  hydrated  alcohol.  (Dopping.) 

DHed  at  100^  Fehling. 

NaO 31-2  ....  22-25  21-83 

BC 48-0  ....  34-24  34-21 

6  H 50  ....  3-56  3-71 

7  0 560  ....  39-95  40*25 

C«H*Na08  140-2     ....  10000    100  00 

Cryttali  a.  Fehling. 

NaO 31-2  ....  17-71  ....     17-76 

C8H»0'    109-0  ....  61-86 

1  HO 36-0  ....  20-43  ....     21-44 

C»H*NaO«  +  4Aq 1762     ....  100*00 
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Febl.  Dbpping. 

NaO   31'  2     ....     16-4  ....     15-89 

C^H»0'  109-  0 

6  HO 27-81     ....     27-6  ....     28*06 

C»H»NaO»  +  6Aq 194-  2     ....  1000 

It  does  not  appear  possible  to  prepare  either  a  tuecinaU  qfioda  and  ammonia,  or  a 
weeinate  qfsoda  andpotuih.  (FehliDg,  Dopping.) 

Succinate  of  Baryta,  —  NeutraL  —  Succinate  of  soda,  but  not  the  free 
acid,  precipitates  bjdrochlorate  or  nitrate  of  baryta  when  not  too  dilute. 
(John.)  From  a  concentrated  solution,  a  white  heavy  powder  is  imme- 
diately precipitated  which  does  not  redden  litmus;  a  dilute  solution 
deposits  crystalline  grains  after  a  while,  or  more  quickly  when  heated. 
(Dopping,  Fehling.)  Baryta-water  precipitates  the  same  salt  from  a  not 
too  dilute  solution  of  acid  succinate  of  potash  or  soda,  and  without 
forming  a  double  salt.  (Dbpping.)  —  The  air-dried  salt  merely  gives  off  a 
little  hygroscopic  water  at  200°.  (Dbpping,  Fehling.)  —  It  dissolves  but 
very  sparingly  in  water  or  in  succinic  acid,  with  which  it  does  not  form 
an  acid  salt;  it  dissolves  more  readily  in  acetic  acid,  still  more  readily  in 
dilute  hydrochloric  or  nitric  acid,  but  is  insoluble  in  ammonia  and  in 
alcohol.  (Dbpping.) 

Dried  at  200^  Dopping.  Fehling. 

2BaO    LW^     ..     CO-50     60*19     59*06 

C«H*0«  1000     ...     39*50 

CSH^BaW 253*2     ....  100*00 

No  acid  iMU^ta-salt  can  be  formed :  the  clear  aqueous  mixture  of  Bucciaic  acid  and 
acetate  of  baryta,  when  CTaporated  to  dryness  and  treated  with  alcohol  to  extract  the 
free  succinic  acid,  leaves  the  neutral  salt.  The  clear  mixture  of  acid  succinate  of  soda 
and  chloride  of  barium,  when  heated  and  evaporated,  deposits  the  neutral  salt  in  the 
form  of  a  crystalline  powder.  (Ddpping.) 

Succinate  of  Strontia.  —  Obtained  by  precipitating  a  not  too  dilute 
aqueous  solution  of  a  strontia-salt  with  neutral  succinate  of  soda. 
(Bneholz,  John,  Dbpping.)  White  powder,  or,  when  obtained  by  evapo- 
rating the  aqueous  solution,  crystalline  grains.  (Lecanu  &  Serbat.)  It  is 
anhydrous  after  drying  in  the  air,  and  does  not  lose  anything  at  200°. 
(Dbpping.)  It  is  insoluble  in  alcohol,  sparingly  soluble  in  water,  but 
dissolves  more  readily  in  acetic  acid.  (Dbpping.)  The  solution  of  this 
salt  in  aqueous  succinic  acid  yields  crystals  (of  the  neutral  salt^  according 
to  Dbpping)  by  evaporation.  (John.) 

Dried  at  200"*.  Dipping. 

2  SrO  104     ....     50*98     50*21 

C8H^0« 100     ...     49*02 

CSH^Sr^QB    204     ....  100*00 

Succinate  of  Lime.  — a.  NeutraL  —  A  mixture  of  chloride  of  calcium 
not  too  concentrated  and  nentral  succinate  of  soda  deposits,  after  long 
standing,  needles  of  succinate  of  lime.  (Dbpping.)  Even  when  the  solu- 
tion is  tolerably  oonoentrated,  the  precipitate  does  not  appear  for  some 
time;  on  the  application  of  heat^  it  forms  more  qnickly,  but  then  contains 
less  water.  (Fehling.)  The  dry  salt,  or  a  mixture  of  2  At.  lime  with 
I  At.  Buecinio  acid,  yields  by  dry  distillation  a  strongly  empyrenmatic, 
dark  brown  oil,  from  which  by  repeated  rectification  at  120  ,  Succinone 


120  DUTYLENE:  OXYGEN-NUCLEUS  C«U«0% 

is  obtained  (amounting  to  0*2  per  cent,  of  the  lime-salt).  Sii€einone  is  a 
tbin  colonrless  liquid,  having  only  ^  faint  emp3nreumatic  odour.  It  con- 
tains 79*86  C,  8*90  H,  and  11*24  0.  (D'Arcet.)  From  these  numbers 
D'Arcet  deduces  for  succinone  the  formula  C^H^'O',  and  explains  its 
formation  by  the  equation : 

4C8H«08  -  C«H»«0«  +  11C0«  +  8H0; 
nerertheless^  he  himself  admits  that  succinone  may  be  only  a  mixture. 

a.  Crystals  with  2  At.  Water. — When  aqueous  succinate  of  soda  is 
mixed  with  chloride  of  calcium  at  a  boiling  heat,  or  when  the  cold  mix- 
ture is  heated  to  the  boiling  point,  delicate  needles  quickly  separate, 
which,  after  drying  in  the  air,  give  off  only  2*5  p.  c.  of  water  at  100**, 
and  do  not  lose  all  their  water,  amounting  to  11  *2  per  cent,  till  they  are 
heated  to  200°.  The  mother-liquor  yields  by  evaporation  a  further 
quantity  of  the  needles  a;  but  when  these  are  left  in  the  liquid  for  24 
hours,  they  change  to  the  needles  /3.  (Fehling.) 

p.  Crystals  with  6  At.  WcUtr.  —  A  mixture  of  succinate  of  soda  and 
chloride  of  calcium  left  in  the  cold  or  gently  heated,  deposits,  after  several 
hours, — the  more  quickly  as  the  solution  is  more  concentrated, — ^needles 
which  gradually  increase  in  size  and  hardness.  After  dryine*  in  the  air, 
they  give  off  22*35  p.  o.  (5  At.)  water  at  100°,  and  at  200^,  the  entire 
quantity,  amounting  to  26*4  p.  o.  (6  At.)  (Fehling.)  The  air-dried 
needles  give  off  the  greater  part  of  their  water  at  100°,  and  the  whole 
between  120°  and  130°,  so  that  at  200°,  nothing  more  is  evolved. 
(Dopping.) 

The  salt  dissolves  sparingly  in  water  and  in  acetic  acid,  better  in 
succinic  acid,  very  easily  in  nitric  or  hydrochloric  acid,  but  is  insoluble  in 
alcohol. 

Di'ied  at  200°.  Febling. 

2  CaO 56     ....     35*90     3603 

CHVO^  100     ....     6410     63*97 

C«H*CaS08 156    ....  10000    10000 

Air 'dried  Crystals  a, 

2  CaO 56     ....  32-18     ....     32*32 

C«H*0«  100     ....  57*48 

2  HO 18     ...  10-34     ...     11*20 

C8H^Ca20«  +  2Aq 174     ....  10000 

2  CaO   56     ....     26-67     ...     26-74     ....     26*78 

C8H^0« 100     ....     47-62 

6  HO    54     ....     25*71     ....     2642     ....     26*40 

C8H*Ca»OS  +  6Aq.210    ....  10000 

6.  Acid  Salt.  —  1.  The  solution  of  the  salt  a  in  excess  of  succinic 
acid,  when  evaporated  to  the  crystallizing  point,  yields  on  cooling,  clear, 
transparent  prisms  with  four-sided  summits;  they  are  permanent  in  the 
air  and  redden  litmus.  (Dopping.)  —  2.  When  the  aqueous  acid  is 
allowed  to  act  on  finely  pounded  marble,  there  is  formed,  together  with 
a  small  portion  of  the  undissolved  salt  a,  a  solution  of  the  salt  b,  which 
crystallizes  in  long  needles  on  cooling.  The  saturated  solution  of  the 
salt  a  in  moderately  heated  dilute  nitric  acid  likewise  yields  crystals  of 
the  same  salt,  though  not  so  fine.  —  The  crystals  give  off  all  their  water 
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at  lOO''^  and  nothing  farther  till  they  are  heated  to  200°.    (Fehling. 
Their  powder  gives  off  vapours  of  succinio  acid  at  150°:   hot  alcohol 
extracts  from  it  the  half  of  its  acid,  leaving  the  salt  a.     The  salt  b  is 
somewhat  less  solahle  in  water.  (Dopping.) 

Dried  at  JOO"*.  Fehling.  Fchlin;^. 

Ca 23     ....     20-44     ....     20*88           CaO   . .  28  ....  18-07  ....     18-07 

C»H»07 109     ....     79-56                               CSHSQ"  109  ....  70  32 

2  HO  ....  18  ....  11-61  ...     11-50 

C8H»CaO»      137     ....  100*00  +2Aq 155     ....  lOO'OO 

Suceinale  of  Magnesia.  —  a,  Basic.  —  Precipitated  by  ammonia  from 
the  aa aeons  solation  of  the  salt  6,  in  the  form  of  a  white  powder,  which, 
after  arjing  in  the  air,  gives  off  but  a  small  quantity  of  water  at  100°, 
but  the  whole  at  200°,  and  then  remains  unaltered  at  230°.  (Dopping.) 

Dried  at  200^  Dipping. 

6MgO   120    ....     54-55     54*76 

C«H^O«  100     ....     45-45 

4MgO,C8H*Mg»0«    220    ....  lOO'OO 

Dried  at  100^  Dopping. 

6  MgO  120  ....  48-58  49-24 

C^H^O*  100  ....  40-49 

3  HO 27  ....  10-93  10-71 

4MgO,C8H^Mg208  +  3Aq.      247     ....  10000 

h.  I^etUrcU — The  hot  aqueous  acid  readily  dissolves  carbonate  of 
magnesia,  and  when  evaporated  after  saturation  and  set  aside  in  the  cold, 
slowly  deposits  neutral  prisms  which  are  permanent  in  the  air.  These 
crystals  give  off  nearly  all  their  water  at  100°,  and  the  rest  at  130°. 
They  dissolve  readily  in  water,  but  are  insoluble  in  alcohol.  ^Dopping.)  — 
The  crystals,  which  appear  to  be  rhombohedral,  become  tnroid  in  the  air 
without  perceptible  loss,  give  off  40*1  p.  c.  of  water  at  100°,  41*9  at  150°, 
and  the  whole,  amounting  to  42*9  percent,  at  200°;  after  that  they 
suffer  no  further  loss  at  250°.  (Fehling.)  The  salt  was  kept  at  each  of 
these  temperatures  for  six  hours,  till  it  sustained  no  further  loss  at  that 
temperature. 

Moreover,  Fehling  distinguishes  two  salts  containing  less  water,  which 
crystallize  from  solutions  more  completely  evaporated.  One  of  these 
salts,  ff,  forms  clear  crystalline  crusts  which  are  permanent  in  the  air, 
give  off  30-56  p.  c.  (8  At.)  water  at  100°,  and  7'2  p.  c.  (2  At.)  more  at 
200^  —  The  other  salt  /3,  forms  in  the  syrupy  solution  in  nodules,  which 
increase  till  the  solution  solidifies;  are  very  hard;  change  to  the  salt  a 
when  exposed  to  the  air  for  some  years;  dissolve  in  water  more  slowly 
than  a;  give  off  10*15  p.  c.  water  at  100°;  and  suffer  no  further  loss 

at  250°. 

Dried  at  200**.  DSpping.  Febling. 

2  MgO 40     ....  28-57     29-14     28-99 

C8H<Og 100     ....  71-43 

C8H*Mg*08 140    ....  100-00 

Ordinary  CryetaU,  Dapping.  Fehling. 

2  MgO 40    ....     1613  16-35     16-19 

C»a*0« 100     ....     40-32 

12  HO 108     ....     43-55  4283     4310 


CH*.Mg20«+12Aq.  248     ....  10000 
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SuccincUe  of  Magnesia  and  Potash,  —  1  pt.  of  the  aeneous  aoid  U 
saturated  with  carbonate  of  magnesia;  1  pt.  more  of  the  acid  added;  and 
the  solution  neutralized  with  carbonate  of  potash  and  evaporated,  first 
by  heat,  afterwards  in  the  air  at  ordinary  temperatures.  —  Double  six* 
sided  pyramids,  neutral  and  permanent  in  the  air.  The  air-dried  crystals 
give  off  20*79  p.  c.  water  at  100'',  and  leave  a  residue  which  deliquesces 
in  the  air.  They  dissolve  readily  in  water,  but  with  difficulty  in 
hydrated  alcohol.  (Dopping.)  —  Sometimes,  instead  of  this  salt,  there  is 
obtained  an  indistinctly  crystallized  saline  mass  containing  a  much  larger 
quantity  of  magnesia.  (Dopping.) 

CryttaU,  Dopping. 

KO 47-2  ....  22-24 

MgO  200  ....      9-42     9-72 

C»H<0»  100-0  ....  4713 

5  HO  450  ....  21-21     20/9 

C^H^KMgOs  +  5 Aq  212-2     ....  10000 

Sv/ccinate  of  Cerium,  —  Cerous  salts  form  a  white,  curdy  precipitate 
with  alkaline  succinates.  Succinate  of  ammonia,  however,  aoes  not  form 
any  precipitate  with  cerous  acetate.  The  precipitate  dissolves  very 
sparingly  in  water,  even  on  addition  of  succinic  acid,  but  readily  in  the 
stronger  acids.  (Berzelius.) 

Succinate  of  Tttria,  —  Alkaline  succinates  added  to  concentrated 
solutions  of  yttria-salts,  throw  down  succinate  of  yttria  in  nodular  crys- 
tals. (Klaproth.)  From  concentrated  yttria^salts,  succinate  of  soda 
throws  down  a  crystalline  powder  in  the  course  of  a  few  minutes;  from 
more  dilute  solutions,  it  throws  down  crystalline  crannies,  after  a  longer 
time  only.  The  salt  contains  6  At.  water,  two  of  which  are  given  off  at 
100°.  It  decomposes  slowly  at  a  red  heat.  Dissolves  sparingly  In  cold, 
more  readily  in  warm  water.  (Berlin.) 

SuccincUe  of  Glucina,  —  Alkaline  succinates  precipitate  glucina-salts 
(Eckeberg.)  The  precipitate  dissolves  with  difficulty  in  water.  (Ber* 
zelius.) 

Su/:cincUe  of  Alumina,  —  According  to  Gehlin  &  Bucholz,  succinate 
of  soda  precipitates  hydrochlorate  of  alumina  (not  however  according  to 
Bonsdorff,  from  very  dilute  solutions);  Wenzel  obtained  by  direct  com- 
bination an  insoluble  salt,  together  with  a  soluble  salt  which  crystallised 
in  prisms. 

Succinate  of  Thorina,  —  Succinate  of  ammonia  added  to  neutral 
thorina-ealts  throws  down  white  flakes;  hydrate  of  thorina  in  contact 
with  the  aqueous  acid,  is  converted  into  the  same  salt,  only  a  trace  of 
which  is  dissolved  by  excess  of  succinic  acid.  (Berzelius.) 

Succinate  of  Zirconia,  —  Succinate  of  ammonia  precipitates  zirconia- 
salts. 

Succinate  of  Molyhdous  Oxide,  —  Like  the  acetate.  (Berzelius.) 

Succinate  of  Molyhdic  Oxide,  —  Like  the  acetate.  (Berzelius.) 

Succinate  of  Molyhdic  Add,  —  The  colourless  solution  obtained  by 
digesting  together  the  two  aqueous  acids>  yields  by  evaporatioQj  yellow 
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orjstals,  from  which  alcohol  sepurates  a  yellow  powder,  diasolving  out 
onlj  the  succinic  acid.  (Berzelius,  Pogg.  6,  384.) 

Aqueous  succinic  acid  dissolves  an  extremely  small  quantity  of  Hydrated  Vanadic 
OMidi,  forming  a  pale  blue  liquid*  which,  when  left  to  evaporate,  leaves  a  white  powder 
mixed  with  crystals  of  the  add.  Neutral  alkaline  succinates  do  not  precipitate  vanadous 
salts.  (Berzelius.) 

Chromous  Succinate,  —  Succinate  of  soda  forms  with  protochloride  of 
chromium  a  scarlet  precipitate,  which  when  dried  in  vacuo  becomes 
lighter  and  in  some  places  bluiBh  green;  the  same  change  of  colour  takes 
place  immediately  on  exposure  to  the  air.  (Moberg^  J,  pr,  Chcm.  44;  330.) 

Bed  powder  dried  in  vacuo,  *  Moberg . 

2CrO    72     ....  37-89  3706 

8  C 48     ....  25-26  25-37 

6  H    6     ....  3-16  3-25 

8  0 64     ....  33-69  3432 

C8H<Cj:»08  +  2Aq 190     ....  lOO'OO     lOO'OO 

Chromic  Succinate  f  — -  Neutral  succinate  of  soda  forms  with  sesqui- 
chloride  of  chromium,  a  pale  green  pulverulent  precipitate,  insoluble  in 
water,  but  soluble  in  acetic  acid.  (Hayes.)  —  The  'blue  precipitate 
obtained  with  sesquichloride  of  chromium  dissolves  in  succinate  of  soda, 
and  is  precipitated  from  the  solution  by  alcohol.  (Berlin.)  —  According 
to  Fehling,  green  sesquichloride  of  chromium  is  not  precipitated  by  suc- 
cinate of  soda.  —  When  chromic  acetate  is  precipitated  with  succinic 
acid,  and  the  precipitate  exhausted  with  water,  the  filtrate  yields  on 
evaporatiDn  green-coloured  crystals  of  succinic  acid,  but  no  definite  salt. 
(Dopping.)  —  The  green  solution  of  hydrated  chromic  oxide  in  warm 
aqueous  succinic  acid  yields  by  evaporation,  first  crystals  of  green- 
coloured  succinic  acid,  and  then  dark  violet  octohedrons  [1].  (Moser.)  — 
The  blue  solution  of  the  blue  hydrate  in  the  acid  leaves  on  evaporation 
an  amorphous  mass,  which  is  blue  by  reflected,  red  by  transmitted  light, 
and  from  which  water  extracts  nothing  but  the  excess  of  acid. 
(Berzelius.) 

Uranic  Succinate,  —  Obtained  by  precipitating  a  uranic  salt  with  an 
alkaline  succinate;  pale  yellow,  sparingly  soluble  in  water.  (Richter.) 

ManganoUB  Succinate,  —  The  pale  red  solution  of  manganous  car- 
bonate in  the  aqueous  acid  yields  reddish,  transparent,  highhr  lustrous, 
rhombic  prisms,  double  four-sided  pyramids,  and  four-sided  tables,  which 
are  permanent  in  the  air,  and  have  a  slightly  acid  saline  taste.  When 
heated,  they  become  white  and  like  porcelain;  by  dry  distillation,  they 
give  off,  first  water,  and  then  a  brown  oil,  together  with  carbonic  acid 
and  carburetted  hydrogen  gases.  They  dissolve  in  10  pts.  of  water  at 
19°,  but  are  insoluble  in  alcohol  (John,  jV.  Gekl.  4,  439.)  — The  prisms 
belong  to  the  doubly  oblique  prismatic  (triclinometric)  system;  they  are 
of  an  amethyst  colour,  neutral,  permanent  in  the  air,  give  off  all  their 
water  at  100'';  and  only  a  trace  at  200°.  (Dopping.) 

Air-dried  cryttaU.  Dopping.  John. 

2MftO 72     ....     29-51  29-57     3027 

C8H<0« 100     ....     40-98 

8  HO 72     ....     29-51  28-71 


C»H<Mii»08  +  8Aq.     244     ....  lOO'OO 
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Succiiiic  acid  dissolves  bat  «  very  small  qvantitjof  reoentlf  precipitated  Aniimonie 
oxide  (Weiizel»  Dipping);  the  add  potash  or  soda-salt  likewise  dissoWes  only  a  trace  of 
that  oxide.  (Fehling.) 

Succinate  of  Bwiiulh,  —  By  digesting  succinic  acid  with  hydrated 
oxide  of  bismuth,  a  soluble  salt  is  obtained,  containing  but  a  very  small 
quantity  of  bismuth,  and  crystallizing  in  yellow  laminaQ,  together  with  an 
insoluble  salt.  (Wenzel.) 

Succinate  of  Zinc,  —  When  recently  precipitated  carbonate  of  zinc  is 
added  very  slowly  and  by  small  portions  to  a  boiling  aqueous  solution  of  the 
acid,  which  must  remain  in  excess,  the  salt  separates  as  a  white  crystal- 
line powder.  The  air-dried  salt  gives  off  a  little  hygroscopic  water  at 
100°,  and  nothing  more  at  200^.  It  dissolves  very  slowly  in  water  and 
succinic  acid,  residily  in  mineral  acids,  acetic  acid,  ammonia  and  potash, 
but  is  insoluble  in  alcohol.  (Dopping.)  —  Succinate  of  soda  does  not 
precipitate  chloride  of  zinc.  (Bucholz.) 

Dried  at  200^  DBpping. 

2  ZnO 80-4     ....     44*57     45-18 

C8H*0«    1000     ....     55-43 

C*H*Zn208 180-4     ...  10000 

Succinate  of  Cadmium.  —  The  metal  dissolves  very  sparingly  in 
aqueous  succinic  acid,  the  carbonate  very  readily.  —  The  solution  yields 
by  evaporation,  transparent  prisms  united  in  spherical  groups,  which  dis- 
solve readily  in  water,  and  when  treated  with  alcohol,  are  resolved  into 
an  acid  salt,  which  dissolves  in  the  alcohol,  and  a  more  neutral  salt  easily 
soluble 'in  water.  (John.) 

Stannous  Succinate.  —  According  to  Bucholz,  succinate  of  soda  forms 
a  precipitate  with  stannous  hydrochlorate.  Wenzel,  by  digesting  30  pts. 
of  succinic  acid  with  10  pts.  of  hydrated  stannous  oxide,  obtained  a 
liquid  containing  a  very  small  quantity  of  tin  and  11  pts.  of  residue 
(neutral  salt?). 

Stannic  SuccincUe.  —  By  double  decomposition.  —^WhitCj  insoluble. 

Succinate  of  Lead.  —  a,  Polyhasic,  —  a.  Remains  when  the  salt  c  is 
digested  with  ammonia,  in  the  form  of  a  white  anhydrous  powder,  very 
sparingly  soluble  in  water.  (Berzelius.)  It  gives  off  but  very  little  water 
at  100  ,  and  nothing  more  at  200^  Hot  acetic  acid  converts  it  into  the 
salt  e.  It  dissolves  readily  in  dilute  nitric  acid  and  in  potash-ley,  but  is 
insoluble  in  alcohol.  (Dopping.)  —  /3.  A  similar  salt  is  obtained  by  mixing 
subacetate  of  lead  with  a  small  quantity  of  ammonia^  and  precipitating 
with  succinate  of  ammonia.  (Fehling.) 

Dried  at  200''.  Berzelius.        Dopping.      Fehling. 

a.  a.  p. 

6  PbO  672     ....     87-05    86'93  ....     86-88  ....   85-37 

8C    48     ....       6-22     ....  ....     6-99 

4  H    4     ....       0-52     ....  ....      0-62 

6  0   48     ....       6-21     ....  ....     7-12 


4  PbO,C»H<Pb-08     722     ....  10000  10000 

Fehling  dedaces  from  his  analyf  is  of  the  salt  p,  the  formula  SPbO^C^H'O* ;  per- 
haps it  contained  a  little  of  the  salt  b. 
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h,  Z?A«»e.  —  Precipitated  on  mixing  sabacetate  of  lead^  witli  neutral 
or  acid  succinate  of  ammonia^  potash,  or  soda.  The  precipitate  obtained 
with  the  acid  soda-salt  from  hot  solutioos,  coagalates  to  a  plastic  mass,  which 
hardens  as  it  cools,  and  when  exposed  to  the  air  for  several  days,  •becomes 
brittle,  and  may  be  rubbed  to  a  powder  which  no  longer  bakes  together 
at  100°.  The  salt  dried  at  130°  gives  off  1*  13  p.  c.  more  at  230°,  but 
turns  brown  at  the  commencement.  The  salt  is  converted  by  ammonia 
into  the  salt  a,  and  by  boiling  acetic  acid  into  c.  It  is  insoluble  in  water 
and  alcohol,  but  soluble  in  potash.  (Dopping.)  —  Even  when  1  pt.  of 
succinic  acid  is  dissolved,  together  with  an  equal  quantity  of  oxalic, 
tartaric,  malic,  or  nitric  acid,  in  1000  pts.  of  water,  it  still  forms  in  hot 
solutions,  this  characteristic  tenacious  precipitate.  (Kohnke,  if.  £r. 
Arch,  39,  153.) 

The  salt  may  be  obtained  in  the  crystalline  form  by  the  following  pro- 
cesses: a.  A  boiling  neutral  solution  of  succinate  of  ammonia  is  added,  by 
small  portions,  to  a  boiling  and  tolerably  strong  solution  of  sub-acetate 
of  lead,  till  the  white  precipitate  just  ceases  to  redissolve,  after  which 
the  clear  liquid  is  left  to  cool  in  a  closed  vessel.  If  the  inner  sides  of  the 
yessel  be  then  scratched  with  a  glass  rod,  the  whole  of  the  salt  separates 
in  a  few  minutes,  in  the  form  of  a  white  powder;  ]f,on  the  contrary,  the 
liquid  be  left  at  rest,  it  yields,  in  two  or  three  days,  rose tte-sb aped  crystals, 
having  the  same  composition;  and  the  decanted  mother-liquor  yields  an 
additional  quantity  of  the  pulverulent  salt  on  scratching  the  vessel  with 
the  glass  rod.  The  air-aried  salt,  either  crystallized  or  pulverulent, 
gives  off  only  a  trace  at  230°,  at  which  point  it  begins  to  turn  yellow.  — 
/9.  Sometimes,  instead  of  a,  crystals  are  obtained  having  the  composi- 
tion given  under  /5;  these  crystals  give  off  1-99  p.  c.  of  water  at  100°, 
and  nothing  more  at  a  higher  temperature.  —  7.  When  neutral  succinate 
of  potash  or  soda  is  boiled  with  moderately  strong  subacetate  of  lead, 
and  the  liquid  decanted  from  the  plastic  mass  into  a  flask  which  can  be 
closed,  it  yields,  after  some  months,  a  few  large  crystals,  which  after 
dryinglin  the  air,  give  off  3*35  per  cent,  of  water  at  150°,  and  nothing 
more  at  220''.  (Fehling.) 

Dipping.  Fehling. 

dnedatm^.      a.       ^.,''1^^'/      -    Va 

ouofvttnol,  atr 'dried, 

3  PbO 336  ....  77'07  ....  76-97     ....  78-33  ....  76-78  ....     75-60 

8C 48  ....  11-01  ....  ....  10-71  ....  10-79  ....       9-71 

4  H 6  ....  0-91  ....  ....  0-83  ....  119  ....-    1-21 

6  0 48  ....  11-01  ....  ....  10-13  ....  11-24  ....  13-48 

PbO,(?fl<Pb*0»   436  ....  100-00  ....       ....  10000  ....  10000  ....  100-00 

Fehling  regards  the  salt  a  as  3PbO,C^H'0*;  the  salt  /3  as  ZYhO,C?VL^O^\  and  the 
Bait  3PbO,C«H»07. 

c.  Neutral,  —  Obtained  by  precipitating  neutral  or  basic  acetate  of 
lead  with  the  free  acid,  or  nitrate  of  chloride  of  lead  with  an  alkaline 
succinate.  (Berzelius,  Dopping.)  —  White  crystalline  powder,  which 
separates  in  long  narrow  laminse  from  the  solution  in  hot  aqueous  suc- 
cinic acid;  anhydrous.  (Berzelius.)  The  air-dried  salt  loses  two  or  three 
per  cent,  of  hygroscopic  water  at  100°,  and  no  more  at  230°,  at  which 
temperature  it  begins  to  turn  brown.  (Dopping.)  When  more  strongly 
heated,  it  blackens,  and  burns  away  with  a  glimmering  light,  leaving  a 
mixture  of  lead  and  oxide  of  lead.  (Winckler,  Repert,  39,  66.)  It 
is  converted   into  the  salt  a  by  ammonia.  (Berzelius.)    It  is  but  very 
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sparingly  soluble  in  water,  aoeiio  aoid,  or  even  in  heated  succinic  acid,  and 
is  insoluble  in  alcohol.  (Dopping.)  It  dissolves  in  aqueous  neutral  acetate 
of  lead.  (Winckler.) 

Dned  at  100^ 

2PbO   224 

8  C    48     . 

4H    4    , 

6  0   48     , 


C8H<Pb?08    324 


Berxelias. 

Ddpping. 
....     6912     .... 

Fehling. 

..     69-13    .. 

6910     .... 

....     7005 

..     14-82     .. 

14-71     ... 

■  •••                                   ••  • 

....     14-81 

1-23     .. 

I'dlf        •.. 

• ■ • •                                   • ■■ 

....       1-16 

..     14-82     .. 

14-80     .... 

•  ■  •■                                   ••  • 

....     13-98 

...  10000     .. 

10000     ... 

• •■ ■                                   «*• 

....  100-00 

[The  salt  analysed  by  Fehling  was  obtained  by  decomposinf  succinic  eth^r  with 
oxide  of  lead;  he  regards  it  as  2PbO,C»HK)^;  but  thU  formula  requires  71'llPbO, 
15-24C,  0-95  H  and  1270  0.] 

Ferrous  Succinate,  —  Alkaline  succinates  form  with  ferrous  salts  a 
grey-green  precipitate,  which  oxidizes  in  the  air,  and  dissolves  with 
aifficultj  in  water,  somewhat  more  readily  in  aqueous  succinic  acid. 
(Berzelius,  Lehrh,)  It  dissolves  partially  in  ammonia  and  ammoniacal 
salts.  (Wittstein.) 

Ferric  SucdncUe.  —  a.  Polybasic,  —  a.  When  the  recently  precipi- 
tated salt  6  is  treated  with  warm  aqueous  ammonia,  it  becomes  gelatinous 
and  darker,  and  after  washing  and  drying  at  200°,  appears  black-brown 
and  easy  friable,  and  contains  95*88  p.  c.  ferric  oxide,  therefore  about 
=  30  Fe'^OSCWO*.  —  y3.  By  treatment  in  the  cold,  a  salt  is  obtained, 
which  has  a  similar  appearance,  but  after  drying  at  200°,  contains  93*21 
p.  c.  ferric  oxide,  and  has,  therefore,  about  the  composition  18  Fe'O', 
O^H^O*.  ^D5pping.)  According  to  Bucholz  also,  a  more  basic  salt  is 
obtained  oy  boiling  the  recently  precipitated  salt  h  with  water;  but 
according  to  Dopping,  such  is  not  the  case.  —  When  a  ferric  salt  is  pre- 
cipitated by  succinate  of  ammonia  slightly  supersaturated  with  ammonia, 
the  precipitate  contains  80  p.  c.  of  ferric  oxide.  (Fehling.) 

h,  Bofic,  —  Neutral  alkaline  succinates  form  with  susquichloride  of 
iron,  a  pale  brown-red  gelatinous  precipitate.  (Bucholz.)  —  In  this 
reaction,  one-third  of  the  succinic  acid  is  set  free.  Probably  in  this 
manner : 

3C8H<K«08  +  2Fe2Cl»  +  2H0  =  2(Fe20»,C8H^O«)  +  Csneos  +  6KC1. 

If  the  iron  solution  contains  a  little  free  acid,  the  whole  of  the  ferric 
oxide  is  indeed  precipitated,  but  redissolves  during  the  washing,  unless 
the  precipitate  be  boiled  up  and  left  to  cool  again.  (Berzelius.)  —  The 
precipitate  settles  but  slowly,  and  is  difficult  to  wash  on  the  filter^ 
because  it  coagulates  to  a  solid  paste,  which  does  not  readily  allow  the 
water  to  pass  through.  But  if  the  chloride  of  iron  be  mixed  with 
acetate  of  soda  before  precipitation  with  the  succinate,  the  precipitate 
obtained  is  not  gelatinous,  but  forms  a  pale  brick-red  powder,  which 
settles  down  quicKly,  and  after  addition  of  70  per  cent,  alcohol,  easily 
lets  the  liquid'  run  through  the  filter,  but  becomes  gelatinous  as  soon  as 
an  attempt  is  made  to  wash  it  with  water,  without  however  altering  its 
composition.  (Dopping.) 

The  precipitate  when  dry  has  a  dark  red-brown  colour,  (Bucholz,)  and 
is  easily  rubbed  to  a  dark  brick-red  powder.  (D5pping.) — It  requires  a  heat 
of  180  to  free  it  from  hygroscopic  water,  and  rapidly  absorbs  water  again 
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from  tba  air.  (Dapping.)  The  dry  salt  swells  and  glows  when  ignited, 
leaTing  38*5  p.  o.  of  dark  browu-red  oxide.  (BacholK.)  —  It  is  insoluble  in 
water.  (Bucbolz,)  and  dissolves  very  sparingly  but  without  alteration  in 
boiling  water.  (Dopping.) — According  to  Bucholzi  whoie  statement  ia  contradicted 
by  Dttppin^^,  it  is  resolved  bj  boiling  with  water  into  a  more  acid  salt  which  diuolves, 
and  a  residue  of  basic  salt. — The  recently  precipitated  salt  dissolves  pretty 
freely  in  boiling  succinic  acid;  the  solution  when  evaporated,  deposits 
the  ffreater  part  of  the  salt  in  flakes  of  unaltered  composition,  and  finally 
yields  crystals  of  succinic  acid  coloured  with  a  small  Quantity  of  salt, 
from  which  it  may  be  separated  by  alcohol.  (Dopping.)  Wenzel  obtained 
a  similar  solution  by  boiling  ferric  hydrate  with  excess  of  succinic  acid; 
this  solution  is  not  precipitated  by  alKalis.  (vid.  inf,  Winckler.)  — Since, 
in  the  precipitation  of  a  ferric  salt  by  neutral  alkaline  succinates,  ^  of 
the  succinic  acid  is  set  free,  this  free  acid  redissolves  a  portion  of  the 
precipitate  when  the  mixture  is  boiled,  forming  a  very  pale  red  solution; 
ont  the  undissolved  portion,  when  dried  at  200%  contains  43*9  p.  c. 
ferric  oxide,  therefore  not  perceptibly  more  than  before.  ^Dopping.)  — 
The  salt  b  dissolves  slowly  in  cold,  readily  in  hot  acetic  acid.  (Dopping.) 
It  dissolves  readily  in  dilute  mineral  acids.  (Bucbolz,  N,  Gehl,  2,  515.) 
When  this  salt  is  precipitated  by  excess  of  ammonia  or  soda,  it  redis- 
solves therein,  forming  a  liquid  which,  in  the  course  of  12  hours,  solidi- 
fies to  a  light  brown-red  jelly.  {Winckler,  jRepei-t,  39,  65.)  — The  statement 
of  Lecanu  &  Serbat,  that  this  salt  b  is  likewise  soluble  in  aqueous  acetate  or  nitrate 
of  soda,  is  unfounded.  (Berzelius,  Jahresber,  4,  192  ;  Gm.) 

Dried  at  200\  Dipping. 

Pe»0>  80    ....     44-44     43*46  to  43-80 

C8H«0<   100     ....     55-56 

Fe?0«,C»H*0»....  180    ....  lOOOO 

Without    further  analyses,  it  is  impossible  to  construct  a  formula  for  this  salt 
aooording  to  the  substitution-theorj. 

SuocifuUe  of  Co&a/^.  ^- Alkaline  snocinates  form  only  with  concen* 
trated  solutions  of  cobalt-salts,  a  peach-blossom  coloured,  somewhat 
soluble  precipitate.  (Berielius,  Macaire-Princep,  J.  Fkarm.  15,  529.) 

Succinate  of  Nickel.  —  The  pale  green  solution  of  hydrated  oxide  of 
nickel  in  hot  succinic  acid,  yields,  when  evaporated  over  oil  of  vitriol  in 
a  vessel  containing  air,  small,  green,  crystalline  nodules,  which,  after 
being  pulverized,  may  be  purified  from  the  free  acid  by  alcohol.  The 
salt  does  not  redden  litmus,  gives  ofi*  nearly  all  its  water  at  100°,  the 
whole  at  130^  and  remains  undecomposed  at  200"".  It  dissolves  in  water, 
acetic  acid,  and  ammonia,  but  not  in  alcohol.  (Dopping.) 

Dried  at  200».  Dipping. 

2  NiO 75     42-86     42-28 

C«H*0«   100     5714 

C«H<Ni«0» 175     100-00 

Air-dried  erystdU,  Dipping. 

2  NiO  75     ....     30-36     30-38 

C8H<a»  100     ....     40-49 

8  aO 72    ....     29-15     29-08 

—  —  •  -  — 

C"H<Ni20«+8Aq 247     ...  lOO'OO 
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Cupric  Sticcmaie,  —  Alkaline  succinates  added  to  cupric  salts  throw 
down  curdy  flakes  of  a  fine  green  colour  (Macaire-Princep);  pale  blue 
flakes.  (Winckler.)  —  By  digesting  10  pts.  of  cupric  carbonate  with 
30  pts.  of  succinic  acid  dissolved  in  water,  there  is  obtained  17  per  cent, 
of  undissolved  pale  green  salt,  and  a  solution  of  succinic  acid  containing 
copper.  (Wenzel.)  When  recently  precipitated  cupric  carbonate  is 
added  to  the  boiling  aqueous  acid,  which  must  remain  in  excess,  the  salt  is 
obtained  in  the  form  of  a  soft,  bluish  green,  crystalline  powder,  which, 
after  drying  in  the  air,  gives  off  only  2  or  3  per  cent,  of  hygroscopic 
water  at  100°,  and  nothing  more  at  200°.  It  dissolves  with  difficulty  in 
water  and  succinic  acid,  forming  a  pale  green  solution,  more  easily  in 
acetic  acid,  but  is  insoluble  in  alcohol  (D'opping),  and  likewise  in  ether. 
(Unverdorben.) 

Dried  at  200**.  Dipping. 

2CaO    80     ....     44*44     44-11 

C8H*0«  100     ....     55-56 

C8H*Cu»08 180    ....  100-00 

Mercurou^  Succinate.  —  Alkaline  succinates  form  a  white  precipi- 
tate with  mercurous  nitrate.  (Bucholz,  Gehlen.)  The  precipitate  is  con- 
taminated with  basic  mercurous  nitrate.  —  It  is  insoluble  in  water,  suc- 
cinic acid,  and  alcohol,  but  dissolves  readily  in  nitric  acid.  (Dopping.) 
With  an  excess  of  succinate  of  soda,  a  white  precipitate  is  obtained, 
which  when  washed  on  the  filter,  begins  to  dissolve  and  pass  through 
milky,  as  soon  as  all  the  succinate  of  soda  is  removed;  turns  yellow  when 
further  washed  with  water;  and  when  boiled  with  that  liquid,  becomes 
black  from  reduction  of  mercury.  The  filtrate  contains  mercuric  as  well 
as  mercurous  oxide  in  solution.  (H.  Rose,  Pogg,  53,  127;  comp,  Harff 
and  Burkhardt,  N,  Br.  Arch.  5,  287,  and  11,  272.) 

Mercuric  NUraie.  —  Recently  precipitated  mercuric  oxide  is  par- 
tially converted  by  long  boiling  with  the  aqueous  acid  into  a  white 
powder  which  cousins  rather  more  than  2  At.  oxide  to  1  At.  acid;  the 
liquid  contains  a  small  quantity  of  mercuric  oxide  in  solution.  —  When 
mercuric  acetate  is  evaporated  to  dryness  with  succinic  acid,  and  the 
excess  of  acid  dissolved  out  by  alcohol,  there  remains  a  sparingly  soluble 
white  powder,  free  from  acetic  acid,  but  containing  mercurous  acid,  — 
Neither  succinic  acid,  nor  the  sodansalt  precipitates  corrosive  sublimate. 
The  latter  mixture  yields  by  evaporation,  silky  needles,  apparently  con- 
sisting of  a  compound  of  mercuric  chloride  with  succinate  of  soda. 
(Dopping.)  —  Succinate  of  soda  added  to  mercuric  acetate  throws  down 
a  fine  white  powder.  (Winckler.) 

Sticcinaie  of  Silver.  —  Succinate  of  soda  precipitates  nitrate  but  not 
sulphate  of  silver.  (Bucholz.)  Free  succinic  acid  does  not  precipitate 
nitrate  of  silver.  (Dopping.)  The  precipitate  is  a  fine,  white,  amorphoas 
powder,  which  settles  down  rapidly  and  is  easily  washed.  When  dried 
m  the  air,  it  diminishes  slightly  in  weight  at  100°;  at  150°  it  acquires  a 
constantly  deepening  green-grey  colour,  without  diminishing  much  in 
weight.  (Dopping.)  In  dry  chlorine  gas  it  is  instantly  decomposed  with 
evolution  of  heat.  ^Liebig.^  In  a  stream  of  hydrogen  gas  at  100°,  it 
acquires  a  lemon-yellow  colour,  and  at  a  somewhat  higher  temperature, 
half  of  it  sublimes,  while  yellow  succinate  of  suboxide  of  silver  remains 
behind.   (Wohler,  Aiin,  Fharm,  30,  4.)  —  It  dissolves  very  slowly  in 
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water  or  acetic  acid,  readily  in  dilate  nitric  acid  or  ammonia^  but  is 
insoluble  in  alcohol.  (Dopping.) 

Dried  at  100^  D*Arcet  Ddpping.       Fehling. 

2  AgO   232     ....     69-88     6965     69*91     ....    69*53 

C»H^O»  100    ....     3012 

C«H<Ag30«    ...     332    ....  10000 

Dried  at  100*".  Zwenger.  Bromeis.    Sthamer.    Radcliff.    Ronalds. 

2AgO  232    ...  69-88  ....     6935  ...     69-27  ....    6907  ...     6935  ....     69-16 

8  C 48    ...  14-46  ...     14-49  ....     1573  ....     14-30    ...     1434  ....     14-21 

4H 4...  1-20  ....       1-46  ....       1-61....       150  ....       1-28...       123 

6  O 48  ....  14-46  ...     14-70  ....     1339  ....     1513  ....     1503  ....     15-40 

CPH^Ag^O*    332  ....  100-00  ...  10000      ...  10000  ....  10000  ....  10000  ....  10000 

D^Arcet,  Dipping  and  Fehling  analysed  a  siWer-salt,  the  acid  of  which  was  obtained 
from  amber  ;  Zwenger^s  aeid  was  obtained  from  wormwood;  Bromeis's  from  stearic  acid, 
Sthamer's  from  Japan  wax ;  RadcliflTs  from  spermaceti;  and  Ronalds's  from  beeswax. 

Succinic  acid  dissolves  in  1  -37  pt.  of  boiling  highly  rectified  alcohol. 
(Wenzel.)  —  It  is  but  very  slightly  soluble  in  ^er,  (D'Arcet.) 


Conjugated  Compound  of  Succinic  A  cid. 

SulphoBuccinic  Acid.    C»H«0»,2So». 

Fehling.  (1841.)    Ann.  Fkarm.  38,  285;  49,  203. 
BemsteintchwrfeUaHre  t  Bermieinuntersckwrfehaure* 

Formation  and  Preparation,  The  vapour  of  anhydrous  sulphuric 
acid  brought  in  contact  with  succinic  acid  contained  in  a  cooled  flask, 
forms,  with  considerable  evolution  of  heat,  a  brown,  transparent,  viscid, 

mass.  It  is  only  when  the  saccinic  acid  is  contaminated  with  empyreomatic  oil,  that 
salpharous  acid  is  evolved  in  this  reaction  and  the  mass  becomes  nearly  black  and 
opaque.  —  The  mass  is  left  to  stand  for  a  few  hours  at  40^  to  50°,  or  for 
24  hours  at  15°,  so  that  the  action  may  be  complete;  then  taken  up 
trith  water;  mixed  from  time  to  time  with  carbonate  of  baryta  or 
carbonate  of  lead,  till  a  filtered  sample  no  longer  precipitates  chloride  of 
barium;  the  liquid  filtered;  the  sulphosuccinate  of  lead  precipitated  by 
acetate  of  lead,  the  succinate  of  lead  then  remaining  in  solution;  —  the 
well  washed  precipitate  decomposed  by  sulphuretted  hydrogen,  and  the 
filtrate  evaporated  in  vacuo  over  oil  of  vitriol  to  a  syrup,  which  gradually 
yields  crystals. 

Properties.  Nodular  crystals  having  a  strongly  acid  taste.  They 
cannot  be  obtained  in  the  dry  state,  but  remain  gummy,  and  are  there- 
fore not  adapted  for  analysis:  they  contain  13*62  p.  o.  sulphur. 

Decompositions.  The  crystals  when  beated  give  off  suffocating 
vapours  containing  succinic  acid,  and  leave  a  difficultly  combustible 
charcoal.  —  2.  The  aqueous  solution  suffers  partial  decomposition  when 
evaporated  in  the  water-bath,  a  brown  mass  remaining  and  a  trace  ot 
sulphuric  acid  being  set  free. 

VOL.   X.  K 


130  BUTYLENEt  OXYGEN-NUCLEUS  CfiR^Cfi. 

OiniMnaitimi.     The  crystals  absorb  moistare  from  the  air  and  Am- 

solve  readily  in  water. 

SulphomccincUes.  —  The  acid  saturates  bases  completely  and  expels 
acetic  acid.  [Fehling,  in  accordance  with  his  analysis  of  the  lead-salt, 
regards  the  acid  as  quadriba8ic=C?'H«0»,SK)»+4fiO;  BeneUus  (Jah- 
reiber.  22,  246,)  regards  it  as  tribasic  =C''HK)»,2SO»+3HO,  a  yiew 
which  is  in  accordance  with  Gerhardt*s  law  (yii.  222);  for,  2  +  2—1 
=  8.  According  to  this  view,  the  formula  of  the  free  acid  is  C^H'O^ 
2S0';  and  of  the  6H,  three  may  be  replaced  by  metals.]  See  also 
remarks  in  Rev.  ScierU,  6,  285. 

Stdphamcdnate  of  Ammonia,  — The  acid  evaporated  to  a  syrup,  and 
Immersed  in  ammoniacal  gas,  solidifies  in  a  few  seconds  from  formation 
of  needles,  and  is  converted  after  some  time  into  a  nearly  dry  solid  mass. 
When  dried  in  vacuo  over  oil  of  vitriol^  it  acquires  the  power  of  red- 
dening litmus  slightly. 


8  C 

Dried  at  a  gentle  heat. 

48     .... 

17-98    .. 
15-73 
6-37     .. 
29-96 
29-96 

Fehling. 
1819 

3  N 

42     .... 

17  H    

10  O 

17     .... 

80     .... 

6-34 

2S0»  

80     .... 

C«H«(NH<)»08,2SO»  +  2Aq.    267    ....  10000 

Sidphomcdnaie  of  Potash, '^  a.  TVi&aMc. -^  The  aqueous  acid  ren- 
dered slightly  alkaline  by  carbonate  of  potash,  and  evaporated  to  ft 
syrup  in  vacuo  over  oil  of  vitriol,  yields  in  a  few  days  only  a  few  very 
deliquescent  crystals;  but  if  it  be  then  mixed  with  a  small  quantity  of 
acid,  it  solidifies  almost  entirely  to  a  crystalline  magma,  from  which  by 
recrystallization  pure  crystals  may  be  obtained.  The  crystallization  is 
greatly  accelerated  by  covering  the  mother-liquor  with  a  layer  of  alcohol. 
The  crystals  left  in  vacuo  for  a  few  days,  give  off  5*4  p.  c.  (2  At.)  water^ 
afterwards  at  100^  7'6  p.  c.  (3  At.)  more;  nothing  further  is  given  off 
at  1 50^,  but  at  a  higher  temperature  the  crystals  are  decomposed,  leaving 
a  mixture  of  sulphate  and  sulphite  of  potash.  The  salt  absorbs  moisture 
from  the  air,  but  without  deliquescing,  dissolves  readily  in  water  with 
a  slightly  acid  reaction,  but  scarcely  at  all  in  absolute  alcohoL 

Dried  in  vacuo.  Fehling. 

3KO    141-6  ....  42-83  41-60 

8C    48-0  ....  14-52  14*99 

5H  5-0  ....  1-51  1-68 

7  O   56-0  ....  16-94 

2S0»    80-0  ....  24-20 

C?»H«K»0»,280»  +  2Aq.   330*6    ....  100*00 

h.  Bxbcme,  —  The  solution  of  a  mixed  with  a  larger  quantity  of  acid, 
yields  crystals  which  have  an  acid  reaction,  and  separate  more  easily 
than  those  of  a.  They  give  off  2*78  p.  c.  (1  At.)  water  in  vacuo,  1  At. 
more  when  gently  heated,  and  11*3  p.  c.  (4  At.)  in  all  at  100^  The 
salt  remains  dry  when  exposed  to  the  air,  but  dissolves  readily  in  water, 
and  in  almost  all  proportions  in  boiling  water. 
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Fehling. 
..     31-03 


....     26*85 


GBH«KH)«,2S0*  •(•  2Aq.       292-4    . 

Air-dried  CryttaU, 
2  KO 94-4    .... 

...  100-00 

30-41     .... 
15-47     .... 
2-58     .... 
25-77 
25-77 

Fehling. 
....     29-93 

8  C 48-0    .... 

....     15*66 

8  H. 8-0    .... 

....      2-67 

10  0 80-0    .... 

2  S0» 80-0    .... 

Cry$taU  dried  at  a  gentle  heat. 

2  KO 94-4     ....  32-28 

8  C 48-0     ....  16-42 

6  H 6-0     ....  2-05 

8  0 64-0     ....  21-89 

2  S0» 80-0    ....  27-36 

«« 

•  •• 

•  • « 

CPH<K208,2SO»  +  4Aq.  310-4     ....  100-00 


Stdphpmccinate  of  Soda.  —  Obtained  by  precipitating  the  following 
barytansalt  with  excess  of  sulphate  of  soda,  evaporating  the  filtrate  to 
dryness,  and  dissolying  ont  the  sulphosuccinate  of  soda  by  alcohol.  It 
crystallizes  with  difficulty  and  dissolves  readily  in  water  and  in  ordinary 
alcohol. 

Sulphosuccinate  of  Baryta,  —  Acetate  of  baryta  is  precipitated  even 
by  the  free  acid;  nitrate  or  hydrochlorate  of  baryta  only  by  the  acid 
when  in  combination  with  ammonia,  potash,  or  soda.  Tbe  precipitate, 
after  drying  at  100°,  gives  off  nothing  more  at  200°.  While  still  moist 
it  dissolves  readily  in  hydrochloric  or  nitric  acid,  sparingly  in  hot  acetic 
acid;  after  drying,  it  is  much  less  soluble  in  hydrochloric  acid,  and 
almost  insoluble  in  acetic.  Its  solution  in  aqueous  sulphosuccinic  acid 
placed  in  yacuo  yields  cr3r8tals  doubtless  containing  less  baryta. 


Dried  at  100' 

3  BaO 229-8    .... 

8C 48-0    .... 

3H 3-0    .... 

11  O 88-0     .... 

2  S 32-0     .... 


Fehling. 

57-34     56-90 

11-98     11-69 

0-74     0-94 

21-96     22-49 

7-98     7-98 


C»H5Ba»08,2SO»    400*8     ....  10000     100-00 


Stdphomccmaie  of  lAme.  —  The  aqueous  acid  readily  dissolves  marble, 
even  in  the  cold,  but  retains  its  acid  reaction,  and  yields  by  evaporation, 
a  non-crystalline  residue,  which,  after  drying  at  100^,  contains  24*6  p.  c. 
lime,  and  is  therefore  C*H*Ca*0«,2S0". 

The  mafftiesia-satt  does  not  crystallize* 

The  potash^salt  does  not  precipitate  the  salts  of  manganese,  iron,  cobalt,  nickel, 
or  copper. 

* 

Sutphosuccinate  of  Lead.  — a.  Quadrihasic.  —  The  acid  liquid  purified 

from  free  sulphuric  acid  by  digestion  with  carbonate  of  lead  {vid,  Prepara- 

turn  qf  Sulphoenceinic  acid)  is  mixed  with  so  much  ammonia  that  it  retains 

only  a  slightly  acid  reaction,  and  then  precipitated  by  neutral  acetate  of 

lead.     The  yellowish  white  precipitate  heated  to  100°,  after  drying  in 

the  air,  gives  off  5-57  p.  c.  (4  At.)  water.     Boiling  acetic  acid  converts  it 

into  the  salt  h,  by  removing  1  At.  oxide  of  lead.     It  dissolves  with 

tolerable  facility  in  hydrochloric,  nitric,  or  sulphosuccinic  acid. 

K  2 
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is  obtained  (amounting  to  0'2  per  cent,  of  the  lime-salt).  Saccinone  is  a 
thin  colourless  liquid,  having  only  ^  faint  empyreumatic  odour.  It  con- 
tains 79*86  C,  8'90  H,  and  11*24  0.  (D*Arcet.)  From  these  numbers 
D'Arcet  deduces  for  succinone  the  formula  C^H^^O',  and  explains  its 
formation  by  the  equation : 

4C8H«08  »  C«H"03  +  llCO»  +  8HO; 
nevertheless,  he  himself  admits  that  succinone  may  be  only  a  mixture. 

a.  Crystals  with  2  At.  Water, — When  aqueous  succinate  of  soda  is 
mixed  with  chloride  of  calcium  at  a  boiling  heat,  or  when  the  cold  mix- 
ture is  heated  to  the  boiling  point,  delicate  needles  quickly  separate, 
which,  after  drying  in  the  air,  give  off  only  2*5  p.  c.  of  water  at  lOO*', 
and  do  not  lose  all  their  water,  amounting  to  11*2  per  cent,  till  they  are 
heated  to  200°.  The  mother-liquor  yields  by  evaporation  a  further 
quantity  of  the  needles  a;  but  when  these  are  left  in  the  liquid  for  24 
hours,  they  change  to  the  needles  /3.  (Fehling.) 

p.  Crystals  with  ^  At  Wai^r, — A  mixture  of  succinate  of  soda  and 
chloride  of  calcium  left  in  the  cold  or  gently  heated,  deposits,  after  several 
hours, — the  more  quickly  as  the  solution  is  more  concentrated, — needles 
which  gradually  increase  in  size  and  hardness.  After  drying  in  the  air, 
they  give  off  22*35  p.  c.  (5  At.)  water  at  100^  and  at  200°,  the  entire 
quantity,  amounting  to  26*4  p.  c.  (6  At.)  (Fehling.)  The  air-dried 
needles  give  off  the  greater  part  of  their  water  at  100°,  and  the  whole 
between  120°  and  130°,  so  that  at  200°,  nothing  more  is  evolved. 
(Dopping.) 

The  salt  dissolves  sparingly  in  water  and  in  acetic  acid,  better  in 
succinic  acid,  very  easily  in  nitric  or  hydrochloric  acid,  but  is  insoluble  in 
alcohol. 

DiHed  at  200^  Fehling. 

2  CaO 56     ....     35-90     3603 

Cm*(y  100     ....     64-10     63-97 

C8H<Ca«08 156     ....  100-00     10000 

Air'dried  Crystals  a. 

2  CaO 56     ...  32-18     ....     32-32 

Cm*0*  100     ....  57-48 

2  HO 18     ...  10-34     ....     11-20 

C8H^Ca*08  +  2Aq 174     ....  10000 

2  CaO   56     ....     26-67     ...     26-74     ....     26-/8 

C8H^0« 100    ....     47-62 

6  HO    54     ....     25-71     ....     2642     ....     26-40 

C8H^Ca2O8  +  6Aq.210     ....  100-00 

6.  Add  Salt.  —  1.  The  solution  of  the  salt  a  in  excess  of  succinic 
acid,  when  evaporated  to  the  crystallizing  point,  yields  on  cooling,  clear, 
transparent  prisms  with  four-sided  summits;  they  are  permanent  in  the 
air  and  redden  litmus.  (Dopping.)  —  2.  When  the  aqueous  acid  is 
allowed  to  act  on  finely  pounded  marble,  there  is  formed,  together  with 
a  small  portion  of  the  undissolved  salt  a,  a  solution  of  the  salt  b,  which 
crystallizes  in  long  needles  on  cooling.  The  saturated  solution  of  the 
salt  cr  in  moderately  heated  dilute  nitric  acid  likewise  yields  crystals  of 
the  same  salt,  though  not  so  fine.  —  The  crystals  give  off  all  their  water 
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at  100^  and  nothing  farther  till  they  are  heated  to  200°.    (Fehling. 
Their  powder  gives  off  raponrs  of  succinic  acid  at  150°:   hot  alcohol 
extracts  from  it  the  half  of  its  acid,  leaving  the  salt  a.     The  salt  b  is 
somevfhat  less  solable  in  water.  (Dbpping.) 

Vnedai  }00\                    Fehllng.  Fchling. 

Ca 23     ....     20-44     ....     20-88            CaO  .. .  28  ....  18-07  ....     18-07 

C»H*(y 109     ....     79-56                               C«H50"  109  ....  7032 

2  HO  ....  18  ....  11-61  ....     11-50 

C8H*Ca(J»      137     ....  100-00  +2Aq 155     ....  10000 

Sttceinate  of  Magnesia.  —  a.  Bam.  —  Precipitated  by  ammonia  from 
the  aqueous  solution  of  the  salt  h^  in  the  form  of  a  white  powder^  which, 
after  drying  in  the  air^  gives  off  but  a  small  quantity  of  water  at  100°, 
but  the  whole  at  200°,  and  then  remains  unaltered  at  230°.  (Dopping.) 

Ihritd  at  200^  Dipping. 

6MgO   120    ....     54-53     54-76 

C8H^0«   100     ....     45-45 

4MgO,C8H<Mg«0«    220    ....  100-00 

Dried  at  \W.  Dopping. 

6MgO  120  ....  48-58  49-24 

C8H^0»  100  ....  40-49 

3  HO 27  ....  10-93  10-71 

4MgO,C8H^Mg208  +  3Aq.      247     ....  10000 

h.  Neutral — The  hot  aqueous  acid  readily  dissolves  carbonate  of 
magnesia,  and  when  evaporated  after  saturation  and  set  aside  in  the  cold, 
slowly  deposits  neutral  prisms  which  are  permanent  in  the  air.  These 
crystals  give  off  nearly  all  their  water  at  100°,  and  the  rest  at  130°. 
They  dissolve  readily  in  water,  but  are  insoluble  in  alcohol.  ^Dopping.)  — 
The  crystals,  which  appear  to  be  rhombohedral,  become  turoid  in  the  air 
without  perceptible  loss,  give  off  40-1  p.  c.  of  water  at  100°,  41-9  at  150°, 
and  the  whole,  amounting  to  42*9  per  cent,  at  200°;  after  that  they 
suffer  no  further  loss  at  250°.  (Fehlin^.)  The  salt  was  kept  at  each  of 
these  temperatures  for  six  hours,  till  it  sustained  no  further  loss  at  that 
temperature. 

Moreover,  Fehling  distinguishes  two  salts  containing  less  water,  which 
crystallize  from  solutions  more  completely  evaporated.  One  of  these 
salts,  o,  forms  clear  crystaUine  crusts  which  are  permanent  in  the  air, 
give  off  30*56  p.  c.  (8  At.)  water  at  100°,  and  7*2  p.  c.  (2  At.)  more  at 
200^  —  The  other  salt  /3,  forms  in  the  syrupy  solution  in  nodules,  which 
increase  till  the  solution  solidifies;  are  very  hard;  change  to  the  salt  a 
when  exposed  to  the  air  for  some  years;  dissolve  in  water  more  slowly 
than  a;  give  off  10*15  p.  c.  water  at  100°;  and  suffer  no  further  loss 
at  250°. 

Dried  at  200^  Dipping.  Fehling. 

2MgO 40     ....     28-57     29*14     28-99 

C9H*0« 100     ....     71*43 

C8H<Mg«08 140     ...  100-00 

Ordinary  CryetaU.  Ddpping.  Fehling. 

2MgO 40     ....     1613  16-35     1619 

Cni^O* 100     ....     40-32 

12  HO 108     ....     43*55  4283     4310 


C''H^Vfg»0«  +  12Aq.  248     ....  10000 


122  BUTYLENE:  OXTG EN-NUCLEUS  C«H«0». 

Sueeinaie  of  Magnesia  and  Fatcuh.  —  1  pt.  of  the  a(jueoii8  aoid  is 
saturated  with  carbonate  of  magnesia;  1  pt.  more  of  the  aoid  added;  and 
the  solution  neutralised  with  carbonate  of  potash  and  evaporated^  first 
by  heat^  afterwards  in  the  air  at  ordinary  temperatures.  —  Double  six* 
sided  p3rramid8,  neutral  and  permanent  in  the  air.  The  air-dried  crystals 
give  off  20'79  p.  c.  water  at  100^  and  leave  a  residue  which  deliquesces 
in  the  air.  They  dissolve  readily  in  water,  but  with  difficulty  in 
hydrated  alcohol.  (Dopping.)  —  Sometimes,  instead  of  this  salt,  there  is 
obtained  an  indistinctly  crystallized  saline  mass  containing  a  much  larger 
quantity  of  magnesia.  (Dopping.) 

Cryitals.  Dopping. 

KO 47-2  ....  22-24 

MrO  20-0  ....  9-42     9-72 

C8H*0«   100-0  ....  4713 

5  HO  450  ....  21-21     20*79 

CSH^KMgO*  +  5 Aq  212-2     ....  10000 

Succinate  of  Cerium.  —  Cerous  salts  form  a  white,  curdy  precipitate 
with  alkaline  succinates.  Succinate  of  ammonia,  however,  does  not  form 
any  precipitate  with  cerous  acetate.  The  precipitate  dissolves  very 
sparingly  in  water,  even  on  addition  of  succinic  acid,  but  readily  in  the 
stronger  acids.  (Berzelius.) 

Succinate  of  TUria.  —  Alkaline  succinates  added  to  concentrated 
solutions  of  yttria-salts,  throw  down  succinate  of  yttria  in  nodular  crys- 
tals. (Klaproth.)  From  concentrated  yttria-salts,  succinate  of  soda 
throws  down  a  crystalline  powder  in  the  course  of  a  few  minutes;  from 
more  dilute  solutions,  it  throws  down  crystalline  granules,  after  a  longer 
time  only.  The  salt  contains  6  At.  water,  two  of  which  are  given  off  at 
100°.  It  decomposes  slowly  at  a  red  heat.  Dissolves  sparingly  in  cold, 
more  readily  in  warm  water.  (Berlin.) 

Succinate  of  Glucina.  —  Alkaline  succinates  precipitate  glucina-salts 
(Eckeberg.)  The  precipitate  dissolves  with  difficulty  in  water.  (Ber- 
zelius.) 

Succinate  of  Alumina,  —  According  to  Gehlin  &  Buchols,  succinate 
of  soda  precipitates  hydrochl orate  of  alumina  (not  however  according  to 
Bonsdorff,  from  very  dilute  solutions);  Wenzel  obtained  by  direct  com- 
bination an  insoluble  salt,  together  with  a  soluble  sa/t  which  crystallised 
in  prisms. 

Succinate  of  Thorina,  —  Succinate  of  ammonia  added  to  neutral 
tborina-salts  throws  down  white  flakes;  hydrate  of  thorina  in  contact 
with  the  aqueous  aoid,  is  converted  into  the  same  salt,  only  a  trace  of 
which  is  dissolved  by  excess  of  succinic  acid.  (Berzelius.) 

Succinate  of  Zirconia,  —  Succinate  of  ammonia  precipitates  zirconia- 
salts. 

Succinate  of  Molyhdous  Oxide.  —  Like  the  acetate.  (Berzelius.) 

Succinate  of  Molyhdic  Oxide,  —  Like  the  acetate.  (Berzelius.) 

Sueeinaie  of  Molyhdic  Add,  —  The  colourless  solution  obtained  by 
digesting  together  the  two  aqueous  acids,  yields  by  evapotation,  yellow 
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crjBiBlBj  from  which  alcohol  sepurafces  a  yellow  powder,  dissolving  out 
only  the  succinic  acid.  (Berzelius,  Fogg.  6,  384.) 

Aqaeous  succinic  acid  dissolves  aa  extremely  small  quantity  of  Hydraied  Vanadic 
Oside,  forming  a  pale  blue  liquid,  which,  when  left  to  evaporate,  leaves  a  white  powder 
mixed  with  crystals  of  the  acicT.  Neutral  alkaline  succinates  do  not  precipitate  vanadoua 
salts.  (Berzelius.) 

Chromotis  SuccinaU.  —  Snocinate  of  soda  forms  with  protochloride  of 
chromium  a  scarlet  precipitate,  which  when  dried  in  vacuo  becomes 
lighter  and  in  some  places  bluish  ^reen;  the  same  change  of  colour  takes 
place  immediately  on  exposure  to  the  air.  (Mobergj  J.  pr.  Chcm.  44^  330.) 

Rid  powder  dried  in  mciio/  Moberg. 

2CrO    72     ....  37-89  37-06 

8  C 48     ....  25-26  25-37 

6  H    6     ....  3-16  3*25 

8  0 64     ....  33'69  3432 

C8H^Ci«08  +  2Aq 190     ....  lOO'OO     lOO'OO 

Chromic  Succinate  f  •—  Neutral  succinate  of  soda  forms  with  sesqui- 
chloride  of  chromium^  a  pale  green  pulverulent  precipitate,  insoluble  in 
water,  but  soluble  in  acetic  acid.  (Hayes.)  —  The  'blue  precipitate 
obtained  with  sesquichloride  of  chromium  dissolves  in  succinate  of  soda, 
and  is  precipitated  from  the  solution  by  alcohol.  (Berlin.)  —  According 
to  Fehling,  green  sesquichloride  of  chromium  is  not  precipitated  by  sue* 
oinate  of  soda.  —  Wnen  chromic  acetate  is  precipitated  with  succinic 
acid,  and  the  precipitate  exhausted  with  water,  the  filtrate  yields  on 
evaporatiDU  green-colonred  crystals  of  succinic  acid,  but  no  definite  salt. 
(Dbpping.)  —  The  green  solution  of  hydrated  chromic  oxide  in  warm 
aqueous  succinic  acid  yields  by  evaporation,  first  crystals  of  green- 
coloured  succinic  acid,  and  then  dark  violet  octohedrons  [1].  (Moser.)  — 
The  blue  solution  of  the  blue  hydrate  in  the  acid  leaves  on  evaporation 
an  amorphous  mass,  which  is  blue  by  reflected,  red  by  transmitted  light, 
and  from  which  water  extracts  nothing  but  the  excess  of  acid. 
(Berzelius.) 

Uranic  Succinate.  —  Obtained  by  precipitating  a  uranic  salt  with  an 
alkaline  succinate;  pale  yellow,  sparingly  soluble  in  water.  (Richter.) 

ManganoUB  Succinate,  —  The  pale  red  solution  of  manganous  car- 
bonate in  the  aqueous  acid  yields  reddish,  transparent,  highly  lustrous, 
rhombic  prisms,  double  four-sided  pyramids,  and  four-sided  tables,  which 
are  permanent  in  the  air,  and  have  a  slightly  acid  saline  taste.  When 
heated,  they  become  white  and  like  porcelain;  by  dry  distillation,  they 
give  off,  first  water,  and  then  a  brown  oil,  together  with  carbonic  acid 
and  carburetted  hydrogen  gases.  They  dissolve  in  10  pts.  of  water  at 
19°,  but  are  insoluble  in  alcohol.  (John,  I^.  Gekl.  4,  439.)  — The  prisms 
belong  to  the  doubly  oblique  prismatic  (triclinometric)  system;  they  are 
of  an  amethyst  colour,  neutral,  permanent  in  the  air,  give  off  all  their 
water  at  lOO'',  and  only  a  trace  at  200°.  (Doppiug.) 

Air 'dried  cryttaU.  Dopping.  John. 

2  M»0 72     ....     29-51  2957     3027 

C8H*0« 100     ....     40-98 

8  HO 72     ....     29-51  28-71 


C»H<Mn208  +  8Aq.     244     ....  10000 


186  BUTYL£NS:   BROMINK-NUCLEUS  C«Bi«U*. 

Anhydrous  succinic  acid  imuiersed  in  auimoniacal  gas,  is  converted 
with  evolution  of  heat  and  formation  of  water,  into  bisuccinamtdo: 

CSH*0«  +  NH'  =  C»NH*0«  +  2HO. 

It  does  not  absorb  moisture  from  the  air.  Dissolves  in  water,  but 
less  quickly  than  the  hydrated  acid,  and  separates  oat  in  the  form  of  the 
latter. 

It  dissolves  in  alcohol  more  readily  than  in  water,  but  is  very 
sparingly  soluble  in  ether.  (D'Arcet.) 


f  Chloride  of  Succinyl.    C»H*o*.CF, 

Gerhardt  &  Chiozza.     Compt,  rend.  36, 1050;  InstU.  1853,  253;  Ann. 
Fharm.  87,  293;  Jahresher.  1853,  394. 

Formed  by  the  action  of  1  At.  pentachloride  of  phosphorus  on  1  At. 
anhydrous  succinic  acid: 

C8H^o^o«  +  pci3,cp  «  c»H*oscp  +  paw. 

Hence  it  is  obtained  by  the  action  of  2  At.  pentachloride  of  phosphorus 
on  1  At.  hydrated  succinic  acid.  The  action  then  consists  of  two  stages, 
the  first  bein^  the  formation  of  anhydrous  succinic  acid,  as  shown  on 
page  135;  and  the  second  that  just  given. 

Strongly  refra«ting^  liquid,  which  fumes  in  the  air,  and  has  a  pene- 
trating odour,  like  that  of  damp  straw.  Sp.  gr.  1*39.  Boils  at  190°. 
When   boiled  for  some  time,  it  suffers  partial  decomposition,  a  small 

Quantity  of  carbonaceous  matter  being  left  behind:  hence  its  Taponr- 
ensity  could  not  be  determined.  In  contact  with  moist  air,  it  is  con- 
verted into  crystallized  succinic  acid.  Absolute  alcohol  acts  upon  it 
with  rise  of  temperature,  hydrochloric  acid  being  copiously  evolyed  and 
succinic  ether  formed: 

C«HW,CP  +  2  (^*0»)  =  C«H\C^H»)W  +  2HC1. 

Aniline  acts,  violently  on  chloride  of  succinyl,  forming  succinanilide. 
(Gerhardt  &  Chiozza.)  % 


b.     Bromine  nucleus.  C*Br*H*, 

Bibromobutyric  Acid. 

Cahours.  (1847.)    y.  Ann.  Chim.  Fhijs.  19,  495:  alto  /.  pr.  Chan, 
41,  67. 

Bibrombuttert^re,  Acide  broniocHrouique* 

Famiation.     In  the  decomposition  of  itaconate  or  citrocouatc  (not  of 
butyrate,  p.  83  )  of  potash  by  bromine  (vid.  Citraconic  acid\ 
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JPreparation.  Bromine  is  added  in  snecessive  portions,  till  slightly 
in  excess,  to  a  solution  of  1  pt.  oitraconate  of  potash  in  1|-  pt.  water, 
whereupon,  carbonic  acid  is  evolved  and  a  heavy  oil,  amounting  to  {■  of 
the  acid,  is  deposited.  From  this  oil,  after  washing  with  water,  the  acid 
is  extracted  by  dilute  potash;  and  the  alkaline  liquid  decanted  from  the 
small  residual  quantity  of  neutral  oil,  and  supersaturated  with  hydro* 
chloric  acid,  which  sometimes  separates  an  oily  acid,  sometimes  a  buttery 
mixture  of  this  oil  with  a  crystalline  modification  of  bibromobutyrio 
acid  more  soluble  in  water  than  the  oily  acid. 

Oily  acid,  —  The  precipitated  oil  is  washed  with  water,  till  it  no 
longer  produces  a  cloud  in  a  silver-solution,  or  till  the  turbidity  disap* 

Sears  on  the  addition  of  a  small  quantity  of  nitric  acid;  after  which  it  is 
ried  in  vacuo  over  oil  of  vitriol. 

Crystalline  acid.  —  Often  formed  spontaneously  from  the  oily  acid. 
Frequently  also  produced  at  once  when  the  acid  is  separated  from  the 
neutral  oil  by  potash,  as  above  described,  and  the  alkaline  liquid  super- 
saturated with  dilute  nitric  acid;  the  acid  then  separates  in  crystalline 
flakes,  which  are  washed  with  the  smallest  possible  quantity  of  cold 
water,  well  dried,  dissolved  in  ether,  and  left  to  crystallize  by  spontaneous 
evaporation. 

properties.  The  oily  acid  is  pale  yellow,  much  heavier  than  water^ 
has  a  faint  odour  in  the  cold,  but  an  irritating  o<lour  at  higher  tempe- 
ratures and  a  pungent  taste.  The  crystalline  acid  forms  long  silky 
needles,  which  melt  at  a  gentle  heat,  and  volatilize  at  a  higher  tempera- 
ture, leaving  only  a  small  carbonaceous  residue. 

Cahoars. 

.  — ^ 

a,  b.  c. 

8C 48  ....  19*51  ....  19-32  ....  19-46  ....  1966 

2  Br 160  ....  6504  ....  64*38  ....  65-14  ....  64*99 

6  H 6  ....  2-41  ....  2-41  ....  2*34  ....  2-39 

4  0 32  ....  13-01  ....  13-89  ....  1306  ....  1296 

(?Bi«H«0* 246  ....  100-00  ....  100-00  ....  lOO'OO  ....  10000 

«,  oily  acid  from  citraconate  of  potash ;  b^  from  itaconate ;  e,  crjstalline  acid. 

DecompositionK,  1.  The  oily  acid  is  partially  decomposed  by  distil- 
lation, giving  off  vapours  of  bromine.  —  2.  It  dissolves  in  gently  heated 
oil  of  vitriol:  and  is  but  partially  precipitated  therefrom  by  water.  — 
3.  Both  the  oily  and  the  crystalline  acid  become  strongly  heated  by 
contact  with  concentrated  potash,  and  give  off  a  peculiar  odour,  after 
which,  even  concentrated  acids  separate  nothing.  —  4.  The  alcoholic  so- 
lution of  the  potash- salt  of  the  oily  acid,  treated  after  the  manner  of 
Melsens  with  potassium-amalgam  (ix.  211)  deposits  bromide  of  potas- 
sium, and  afterwards  on  addition  of  sulphuric  acid,  prields  a  crystalline 
substance,  having  the  odour  of  the  volatile  soap* acids,  and  dissolving 
Tcry  easily  in  water,  especially  when  hot. 

CombinatioM.  The  oily  acid  is  but  sparingly  soluble  in  water;  the 
crystalline  acid  dissolves  pretty  readily. 

With  Ammonia  the  oily  acid  forms  an  acid  salt,  which  crystallizes  in 
yellowish  white,  unctuous  scales,  easily  soluble  in  water  and  alcohol. 
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QytiaU  dried  in  vaetio.  Cahonn. 

16  C 96  ....  18-86  18-94 

N 14  ....  2-75  2-88 

4  Br 320  ....  62-87  63-18 

15  H  15  ....  2-95  3-20 

8  0 64  ....  12-57  11-74 

C«Bc»H»(NH<)O^C»B^2H80*      509     ....  lOO'OO    100-00 

The  crystalline  acid  forms  soluble  crystallizable  salts  with  po(a^  and 
sodaj  sparingly  soluble  salts  with  the  oxides  of  lead  and  silver. 

The  ammonior-mlt  of  the  oily  acid  forms  with  nitiyUe  of  silver  a 
cnrdy  precipitatOj  which  is  slightly  solnble  in  cold  water,  and  when  left 
to  stand  for  some  time,  unites  into  a  pitchy  mass;  after  quick  drying  in 
v^acuo,  it  forms  a  white  powder,  which  when  ignited  leaves  58-57  p.  o. 
bromide  of  silrer,  and  therefore  contains  80*77  p.  c.  silyer,  which  agrees 
with  the  formula  C»Br>H»AgO*. 

The  oily  acid  mixes  in  all  proportions  with  alcohol  and  ether;  and 
the  crystalline  acid  dissolves  readily  in  those  liquids.  (Gahoors.) 


Conjugated  Compound. 

Bibromobutyric  Ether. 

C»«Br»H*«0*  =  C*H*0,(?Br»H«0». 

Obtained  with  difficulty,  by  saturating  a  solution  of  bibromobutyric 
acid  in  absolute  alcohol  heated  to  70°  or  80°,  with  hydrochloric  acid  gas, 
then  distilling;  mixing  the  distillate  with  water;  washing  the  oil  thereby 
precipitated,  first  with  a  very  dilute  solution  of  earbonate  of  soda,  then 
with  pure  water  to  remove  hydrochloric  and  free  bibromobutyric  acid; 
and  lastly  drying  it  in  vacuo  over  oil  of  vitriol. 

Nearly  colourless  oil,  heavier  than  water.  Has  but  a  faint  odour  in 
the  cold,  but  when  heated  emits  an  extremely  pungent  odour  which 
excites  tears.     Tastes  very  sharp,  like  horse-radish. 

It  is  partially  decomposed  by  distillation  and  leaves  a  carbonaceous 
residue.  (Cahours,  N,  Ann.  Chim.  Fhys.  ^  9,  499;  also  J,pr.  Chem,  41,  71.) 

Cahoars. 
12  C  72     ....     26-28     26-03 

2  Br 160     ....    58-39     5806 

10  H 10     ....       3-65     3-63 

4  0 32     ....     11-68     12-28 

C"Bi2H»»0*  274     ....  100-00    10000 


c,    Chlorine-Nuclei, 
o.    CUorine-nttcleuB.    CWIH'. 

Chlorobutylene.    CKJlH^ 

Chancel.  (1845.)    iV.  J,  Fharm.  7;  253;  abstr.  Compt,  rend.  20,  865. 

CMorbutyren,  BtUyrine  dUorS  (Chancel);    Cklarure  dt  B^tyrUt  (Cahoon); 
CMorobutipr<ue  (Laurent) ;  BiOak  (Gm.] 


CHLOROBUTYRAL,  139 

Preparation  (p.  74).  1^  pt.  pentaohloride  of  phosphorns  is  added  in 
sacceesiFe  portions  to  1  pt.  of  bntyral  in  a  tabulated  retort;  a  few  hot 
coals  placed  under  the  retort  as  soon  as  the  ebullition  and  erolution  of 
hydrochloric  acid,  which  soon  take  place,  have  slackened;  the  mixture 
distilled  till  the  black  residue  begins  to  swell  up;  the  resulting  distillate 
rectified  three  or  four  times;  then  washed  with  water,  shaken  up  with 
solution  of  carbonate  of  potash,  and  finally  distilled  oyer  chloride  of 
calcium. 

PropertieB,  Colourless,  very  thin  liquid,  lighter  than  water,  boiling 
somewhat  above  100°,  having  a  tolerably  brisk,  peculiar  odour  and 
biting  taste. 

Bums  with  a  green-edged  flame. 

Insoluble  in  water,  but  dissolves  in  all  proportions  in  alcohol  and 

ether;  the  alcoholic  solution  when  recently  prepared  does  not  produce  any 

turbidity  in  a  solution  of  nitrate  of  silver.  (Chancel.) 

The  liquid  obtained  by  distilling  bntyrone  with  pentaohloride  of  phosphonis, 
redistilling  several  times  with  fresh  pentaohloride  to  ensure  complete  decomposition  of 
the  bntyrone,  and  purifying  in  the  manner  adopted  for  the  compound  ethers,  is  a 
transparent,  colourless  liquid,  lighter  than  water,  boiling  at  116**,  of  peculiar  penetrating 
odour;  it  burns  with  a  green-bordered  flame;  is  insoluble  in  water;  but  dissolves  in  aU 
proportions  in  alcohol ;  and  the  solution  does  not  produce  any  turbidity  in  a  solution  of 
nitrate  of  silver.  (Chanoel.)  —  Chancel  regards  this  liquid,  according  to  an  unpublished 
analysis,  an  C^^H^'Cl,  and  names  it  Chhrobutyrine.  But  the  agreement  of  its  properties 
with  those  of  (KlW  suggests  the  identity  of  the  two  compounds,  and  renders  a  repe- 
tition of  the  analysis  desirable. 

Chlorobutyral.    C^CIH^O^. 

Chancel  (1845.)    iV^.  J.  Fharm.  7,  S50;  abstr.  Compt.  rend.  20,  865. 

Preparation.  Well-dried  chlorine  gas  passed  through  butyral  by 
daylight,  is  at  first  quietly  absorbed,  with  evolution  of  heat  and  pale  red 
colouring  of  the  liquid ;  but  afterwards  the  liquid  acquires  a  yellow 
colour,  gives  off  abundance  of  hydrochloric  acid  gas,  and  after  two 
hours  is  found  to  be  saturated  with  chlorine.  The  liquid  is  then  heated 
nearly  to  the  boiling  point,  and  a  rapid  stream  of  carbonic  acid  ^ 
passed  through  it  to  expel  free  chlorine  and  hydrochloric  acid,  after  which 
it  is  rectified  once  or  twice. 

Properties.  Transparent,  colourless  liquid,  heavier  than  water,  boil- 
ing at  about  141°,  and  distilling  without  decomposition;  has  a  pungent, 
tear-eicitiug  odour;  neutral. 

Bums  with  a  green-bordered  flame.  Does  not  form  an  amide  with 
ammonia. 

Insoluble  in  water,  but  dissolves  in  alcohol,  forming  a  solution  which 
does  not  cloud  nitrate  of  silver.  (Chancel.) 

%    Chloride  of  Butyryl.    C«HW,C1. 

Gebhardt.    Ann.  Pharm.  87,  71. 

Formation  and  Preparation.  By  the  action  of  1  At.  ozychloride 
of  phosphorus  on  3  At.  dry  butyrate  of  soda ; 

3C8H7NaO<  +  P0»C1»  =  3(C«HW,C1)  +  3NaO,PO». 
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The  butyrate  of  eoda  must  be  palverized,  and  added  by  small  portions 
to  the  oxychloride  of  phosphorus  contained  in  a  tubulated  retort;  if,  on 
the  contrary,  the  oxychloride  were  poured  upon  the  butyrate,  a  large 
quantity  of  anhydrous  butyric  acid  would  be  formed,  (p.  88,)  in  con* 
sequence  of  the  oxychloride  coming  at  once  in  contact  with  an  excess 
of  butyrate  of  soda.  The  mixture  is  then  distilled,  and  the  liquid 
distillate  rectified  over  a  very  small  quantity  of  the  butyrate,  the  tem- 
perature being  kept  as  low  as  possible,  to  prevent  the  anhydrous  buty- 
ric acid  formed  during  the  rectification,  from  distilling  over  with  the 
chloride. 

Properties,  Colourless,  very  mobile,  strongly  refracting  liquid 
heavier  than  water,  and  fuming  slightly  in  the  air.  Boils  without  de- 
composition at  95^  Has  a  pungent  odour  like  butyric  and  hydrochloric 
acid  together. 


8  0 

7  H... 

Ci 

2  0. 


Gerhardt. 

48*0     .. 

..     45-08 

44-96 

70     .. 

6-57 

6  70 

354     .. 

..     33-32 

33-07 

160     .. 

..     1503 

15-27 

C«H70K;1  106-4     ....  100-00    10000 

Metameric  with  chlorobutynl  (p.  139). 

Chloride  of  butyryl  is  immediately  decomposed  by  water,  with  forma- 
tion of  butyric  and  hydrochloric  acids  : 

C8H702C1  +  2HO  «  C8H»0*  +  HCl. 

Distilled  with  excess  of  butyrate  of  soda,  it  yields  anhydrous  butyric 
acid  and  chloride  of  sodium,  (p»  88.)  It  acts  very  strongly  upon 
aniline^  forming  hydrochloric  acid  and  butyranilide,  (^^H"NO'.  (Ger- 
hardt.) IT. 


fi.    Cklorine-nudew.    C«C1*H«. 

Bichlorobutyral.   CK)l«H«o«. 

When  dry  chlorine  ffas  is  passed,  for  three  hours,  in  sunshine  through 
butyral,  the  action  is  observed  to  slacken  at  a  certain  point;  and  if  a 
rapid  stream  of  carbonic  acid  gas  be  then  passed  through  the  heated 
liquid,  and  the  liquid  afterwards  rectified,  a  neutral  oil  is  obtained^  which 
boils  at  200°.  (Chancel,  K  J.  Fharm.  7,  351.) 


Bichlorobutyric  Acid.    C«C1W,0*. 

Pelouze  &  QthiB  (1844).     I^.  Ann.  Ckim.  Fhys.  10,  447. 

Formation  (p.  83).  —  Preparation,  Dry  chlorine  gas  is  passed,  in 
bright  sunshine,  through  butyric  acid  contained  in  a  Liobig's  bulb-appa- 
ratus, the  acid  heated  to  70  or  80°,  as  soon  as  the  absorption  is  com- 
plete, and  carbonic  acid  gas  passed  through  it  to  expel  hydrochloric 
acid. 
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JPropertiea.  Colourless  viscid  liqaid,  heavier  than  water^  and  having 
a  peculiar  odour. 

PdoQxe  &  G^lis. 

8C 48*0    ....    30-61     30-79 

2  CI    70-8     ....     45-15     

6H 6-0    ...      3-83    4*02 

4  0 32-0    ....     20-41     

C«CPH«0« 156-8    ....  lOO'OO 

The  acid  may  by  great  care  be,  for  the  most  part^  distilled  without 
decomposition;  but  a  small  quantity  of  hydrochlorio  acid  is  always 
evolved,  and  the  distillate  has  a  different  odour.  This  decomposition 
takes  place  above  164^  —  The  acid  burns  with  a  green  flame^  diff'using 
a  large  quantity  of  hydrochloric  acid. 

The  acid  is  nearly  insoluble  in  water. 

It  forms  very  soluble  salts  with  ammonia,  potash,  and  soda.  The 
potash-salt  forms  a  very  sparingly  soluble  precipitate  with  nitrate  of 
silver. 

The  acid  dissolves  in  alcohol  in  all  proportions.  (Pelouze  dp  661is.) 


7.     Chlarvne-nucleus.    (?Cl*H*. 

Quadrichlorobutyral.    C»ci*H*,o». 

Chlorine  gas  is  passed  for  several  days  in  burning  sunshine  through 
bntyral,  after  it  has  been  converted  into  bichlorobutyral,  the  liquid  being 
heated  towards  the  end  of  the  process,  and  the  passage  of  the  gas  con- 
tinued as  long  as  hydrochlorio  acid  gas  continues  to  form.  When  this 
oint  is  attained,  the  passage  of  chlorine,  even  for  weeks  and  in  sun- 
shine produces  no  further  effect. 

Thick,  neutral,  very  heavy  oil.  —  Boils  at  a  high  temperature^  and 
with  decomposition. 

Insoluble  in  water,  but  dissolves  in  alcohol  and  ether.  (Chancel^ 
N.  J.  Fharm.  7,  351.) 


Quadrichlorobutyric  Acid.    CWHSO^ 

Chlorine  gas,  as  made  to  act  upon  butjrric  acid  in  sunshine,^  till  the 
bichlorobutjrric  acid  produced  at  first,  is  converted,  after  some  time,  into 
a  white  solid  mass,  which  may  be  pressed  between  paper,  and  purified  by 
crystallization  from  ether. 

White  oblique  rhombic  prisms,  which  melt  at  140^  distil  without 
decomposition,  and  smell  like  butyric  acid. 

The  acid  is  insoluble  in  water,  but  dissolves  very  readily  in  ether 
and  alcohol;  and  its  potash-salt  forms  a  white,  sparingly  soluble  preci- 
pitate with  nitrate  of  silver.  (Pelouze  &  Gelis,  iV.  Anti.  Okim,  Fhyt. 
10,  447.) 
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CryataU.  Pdooie  &  G^U* 

8  C 48-0  ....  21-28     20-41 

4  CI 141-6  ....  62-76 

4H 4-0  ....       1-77     1-82 

4  0 320  ....  14-19 

CH5l*H<0* 225*6  ....  100-00 


,     .  a.    Chlorine^nudem.    (?C1*H*0^ 

Quadrichlorosucciiuc  Add. 

O»Cl*H»0«=:C?»Cl*HK)«,0«. 

PliANTAMOTJiu  —  Laurbnt,    Compt.  rend.  26,  36. 

Aeide  Mehhroxalipie  (Flantamonr) ;  Aeid4  tueemique  putirieMori.    (Laurent). 

Chlorine  forms  -with  citiic  acid  an  oil  =  C"CFOS  and  with  Buccinate 
of  soda  an  oil  =  C^^CW*.  Both  these  oils  yield,  by  distillation  with 
potash,  a  salt  =  CH)1*K*0^  (Plantamour.)  —  The  first  oil  may  be 
regarded  as  C*^P°0*,  and  the  equation  is  : 

CiociiOQi  +  lOKO  «  C8C1<K208  +  2(KO,C02)  +  6Ka; 

with  the  second  oil  the  equation  is  : 

OKVKy*  +  HO  +  7K0  =  C8Cl<K20«  +  C2HKO^  +  4KCi; 

it  remains  to  be  shown,  that  formiate  of  potash  is  produced  in  this  latter 
reaction.  (Laurent.) 

Cw^uffoted  Ccimpwrnds  of  the  Ckhrime^udeL 

Bichlorobutyric  Efher. 

c»cra^<>o*=c*H»o,cjK:i«H»oi 

The  solution  of  bichlorobutyric  acid  in  alcohol  deposita,  when  gently 
heated  with  oil  of  vitriol,  an  oily  compound  ether  baring  an  ethereal 
odour;  it  may  be  washed  with  water  and  distilled.  (Pelouze  8c  Gelis.) 

Pelonze  &  G^lis. 
12  C    72-0    ....    38-96    39-40 

2  CI 70-8    ....     38-31 

JO  H  10-0     ....       5-41     4-95 

4  0  32-0    ....     17-32 

CWCPH»«0<    184-8    ....  lOOOO 

QaadriohlorobutyriG  Ether. 

Ci2Cl*H«0*=  c*H»o,c«cn*H  w. 

With  a  solution  of  quadrichlorobutyric  acid  in  several  times  its 
bnlk  of  alcohol,  oil  of  vitriol  immediately  forms  a  ciystalline  mass, 
which  melts  at  a  gentle  heat  and  separates  into  two  liquids.      The 
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heavier  of  these  liquids  is  qnadriohlorohntjrio  ether.  It  has  an  ethereal 
odoor  like  that  of  the  preceding  oomponnd  and  of  butyric  ether;  bums 
with  green  flame  and  white  fumes,  is  Tery  sparingly  soluble  in  water, 
but  diasolTes  abundantly  in  alcohol  and  ether.  (Pelouse  &  Gelis,  N.  Ann. 
Ohim.  Fhf$.  10,  449.) 


Fercblorosuccinic  Ether. 

C^«C1«H0»= 2C*C1»0,(?CPH0«. 

CAHOTms  (1848J  K,  Ann,  Ohm.  Fhys.  9,  206;  also  Ann.  Pharm.  47 

294;  also  J.  pr,  Chem.  30,  244. 
Malaouti.    H,  Ann.  Ckim,  Phy9,  16,  66;  abstr.  mmvpt.  rend,  21,  747; 

abstr.  /.  pr.  Chem.  37,  433. 
Gerhardt.    N.  J.  Pharm.  9,  307;  14,  238,  and  291. 

Perekhrbtrmieinphuitir,  PirehhrbemHHndiker,  Mer  ckioroiuceiniqut,  4ik» 


Formation  and  Preparation.  Succinic  ether  exposed  to  sunshine  in 
a  bottle  filled  with  chlorine  gasf,  is  conyerted  in  a  few  days  into  a  white 
erystalline  mass^  which  must  be  pressed  between  paper,  washed  with  a 
small  quantity  of  ether,  pressed  again,  and  cryistallized  from  ethen 
(Cahours,  p.  134.) 

Properties.  Small  snow-white  needles,  which  haye  a  strong  tendency 
to  interlace.  Melts  at  115"  to  120^  and  distils  oyer,  partly  undecom- 
posed,  at  a  stronger  heat.  Smells  like  other  similar  chlorine-compounds* 
(Cahours.) 

Cahoun. 

16  G  960     ....     15-45     15-25 

13  CI 460-2     ....     74-09     74-25 

H  10    ....      016     0-67 

8  0  64-0    ....     10-30     9-83 

C»awH08 621-2    ....  100-00    lOO'OO 

Laurent  (Compt.  rend,  35,  381,)  assigns  to  this  compound  the  formula  C^^CP^O^^ 
which  however  requires  14*7  p*  c.  carbon  and  75-4  chlorine. 

Decomporitione,  1.  Fercblorosuccinic  ether  distilled  at  290^  conti- 
nually giyes  off  carbonic  acid,  and  yields  a  thick,  oily,  fuming  distillate. 
This  distillate,  when  coyered  with  water,  which  then  takes  up  hydro- 
chloric, terchloracetic,  and  chlorosuccic  acids,  diminishes  considerably  in 
a  few  weeks,  and  is  conyerted,  by  crystallization  of  sesquichloride  of 
carbon,  into  a  solid  magma.  (Malaguti.)  — Cwa^HO^- 2C0»  +  C*C1»+ 
C*a*0^  (chloraldehyde,  which  then,  togetiier  with  2HO,  yields  HCl  and  C^CPHO^ 
[terchloracetic  acid])  +  C*CPHO'  (a  chlorosuccide  not  known  in  the  separate  state, 
^hich  then,  with  2HO,  forms  chlorosuccic  acid,  C^^Cl'H^CH).  (Gerhardt.) 

2.  When  dry  ammoniacal  gas  is  passed  oyer  the  finely  pounded 
ether,  the  latter  becomes  hot  and  cakes  together,  and  at  the  same  time 
specular  scales  are  deposited  from  the  stream  of  gas.  If  the  mass  be 
pnlyerized  as  often  as  the  gas  ceases  to  act,  and  ammonia  again  passed 
oyer  it  as  long  as  heating  and  absorption  take  place,  a  chocolate-coloured 
crystalline  mass  is  obtained,  which,  when  treated  with  ether,  leayes  a 
residue  of  sal-ammoniac,   together  with  a  small  quantity  of  matter 
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resembling  paracvanogen,  tbe  ether  at  the  same  time  taking  up  chloro^ 
carbethamide  and  cbloraKosnooate  of  ammonia,  which  mast  be  separated 
by  water.  (Malaguti.).  —  According  to  Gerhardt,  the  compoand  ether 
acquires  by  the  action  of  ammonia,  only  a  verjr  faint  yellowish  tint,  and 
yields  nothing  but  sal-ammoniac,  chloracetamide  (ix.  270),  and  chlora* 
zosuccate  of  ammonia,  (x.  37.)  —  Oerhardt*s  equation  is  therefore ; 

C»«CWHO»  4-  7NH»  -  3NH<Cl  +  2C<NC1«H«0«  +  NH»,C8NC1*HH>*. 

Since  Grerhardt  has  demonstrated  the  identity  of  chlorocarbethamide, 
(prepared  from  the  ether  by  the  action  of  dry  as  well  as  of  aqueous 
ammonia,)  with  chloracetamide,  the  more  complicated  equation  given 
by  Malaguti  is  no  longer  admissible.  —  Aqueous  ammonia  in  contact 
with  pulverized  and  recently  prepared  percbiorosuccinic  ether,  becomes 
80  strongly  heated  as  to  be  thrown  out  of  the  vessel;  but  the  ether  of 
older  preparation  is  dissolved  by  ammonia  with  the  aid  of  a  gentle  heat, 
forming  a  yellow  liquid,  which  contains  the  same  three  products  that  are 
obtained  by  the  action  of  ammoniacal  gas.  (Malaguti.)  That  the  crystals 
obtained  in  this  reaction  are  not  chlorocarbethamide,  as  Malaguti  for- 
merly supposed,  but  chloracetamide,  as  shown  by  Gerhardt,  has  since 
been  admitted  by  Malaguti  himself,  (N.  J.  Fharm.  14,  289,)  who,  how- 
ever, still  maintains  that  his  chlorocarbethamide,  prepared  with  ammo- 
niacal gas,  is  different  from  chloracetamide,  and  now  regards  it  as 
C»«NH:i1'H«0*  =  2C*NC1»HW  (chloracetamide)  +  CNCIH'  (unknown 
compound). 

3.  Percbiorosuccinic  ether,  heated  with  a  concentrated  solution  of 
three  times  its  weight  of  hydrate  of  potash,  dissolves  quickly,  without 
any  evolution  of  chloroform,  producing  a  liquid  which  contains  chloride 
of  potassium,  and  carbonate,  formiate,  and  chlorosuccate  of  potash. 
(Malaguti.) 

CWC"H08  +  3H0  +  19K0  «  lOKCl  +  6(K0,C0»)  +  2C«HK<y  +  C«Cl«H«KO*. 

4.  Percbiorosuccinic  ether  dissolves  in  alcohol,  but  only  with  aid  of 
heat,  and  is  at  the  same  time  completely  decomposed.  From  the  solu- 
tion, which  contains  hydrochloric  acid,  water  throws  down  an  oily 
mixture  of  carbonic  ether  (viii.  392),  terchloracetic  ether  (ix.  237), 
and  chlorosuccic  ether  (Malaguti).  —  Chlorosuccic  ether  is  not  known 
in  the  separate  state.  Malaguti  supposes  it  to  be  C'^l'H^O';  but 
according  to  Gerhardt's  formula  of  chlorosuccic  acid  (ix.  430),  it  must  be 
regarded  as  C*H*0,  C«C1»H«0»  =  C^'^Cl'H'O*,  and  then  the  equation 
wUl  be: 

C1«C1WH08  +  5Cm«0»  =  4Ha  +  2C«H«0'  +  2C«C1»H»CM  +  CWCIWO^. 

Carbonic     terchloracetio 
ether.  ether. 

According  to  Malagutl's  formula  of  chlorosuccic  ether,  IHO  should  be 
formed  at  the  same  time]. 
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a.     Amidogen-nueUL 
d,    Amidogen-nwleut.    C^AdH^. 

Butyramide. 

C»NH>0*=C«AdH',0«. 

Chancel.     Compt.  rend.  18,  949. 

Formation  (p.  91). — Preparation.  1  pt.  of  butyric  ether  is  briskly 
aji^itated  with  6  pts.  of  aqueous  ammonia  till  it  has  completely  disap- 
peared, which  takes  place  in  about  eight  days,  after  which  the  liquid 
is  e^^porated  down  to  one- third,  and  left  to  crystallize  by  cooling. 
(Chancel.) 

Fropertiee.  Snow-white,  nacreous,  transparent  tables,  which  melt  at 
115^  to  a  colourless  liquid,  and  evaporate  without  residue.  Have  a 
sweet  and  fresh  taste  with  bitter  after-taste.  Permanent  in  the  air. 
(Chancel.) 

Calcalation,  according  to  Ch&ncel. 

8C  48    ....    55*17 

N  14     ....     16-09 

9  H  9    ....     10-35 

2  O  16    ....     18-39 

C8NH»02 87    ....  100-00 

Decompositions,  1.  The  vapour  of  butyramide  is  inflammable. 
(Chancel.)  —  2.  When  passed  over  red-hot  lime,  it  yields  butyronitrile 
(Laurent  &  Chancel): 

C«NH«02  -  CNH7  +  2H0. 

3.  Butyronitrile  is  likewise  obtained  by  distilling  butjrramide  with 
anhydrous  phosphoric  acid.  (Dumas,  Malaguti  &  Leblanc.)  —  4.  The 
aqueous  solutioa  of  butyramide  is  decomposed  by  boiling  with  fixed 
alkalis,  yielding  ammonia  and  an  alkaline  butyrate  (Chancel): 

CWH»02  +  HO  +  KO  -  NH»  +  C'H'KO^. 

5.  With  pentachloride  of  phosphorus,  butyramide  forms  butyronitrile, 
hydrochloric  acid,  and  chlorophosphoric  acid  (Cahours,  Compt*  rend. 
25  325): 

C»NH»0«  +  PC1«  -  a^W  +  2Ha  +  PCP02. 

0.  In  cold  nitric  acid  through  which  nitric  oxide  gas  is  passed,  butyra- 
mide is  resolved  into  butyric  acid,  water,  and  nitrogen  gas  (Piria, 
X.  Ann.  Chim.  Phys.  22,  177): 

CNH'O*  +  N0»  -  C8H»0^  +  HO  +  2N. 

Comlinations.  Butyramide  dissolves  readily  in  water,  especially  in 
hot  water.  (Chancel.) 

TT  Mercury- c  impound,  C'NH'HgO*. — When  butyramide  and  mercuric 
oxide  are  boiled  together  in  water,  a  solution  is  formed  which  by  evapo- 

VOL.  X.  L 
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ration  yields  this  compound  in  thin  nacreous  crystals,  resembling  those 
of  butyramide  but  having  a  higher  lustre.  (Dessaignes,   Ann,  Pharm. 

82,  234.) 

Dessaignes. 

8  C 48  ....  25-81 

N 14  ....       7-53 

8  H 8  ....       4-30 

2  0 16  ....       8-60 

Hg   100  .  .  63-76     53-89 

C»NH8HgO*    ...  186     ....  100-00 

This  compound  is  soluble  in  cold  water.  (Dessaignes.)  IT 
Butyramide  dissolves  in  alcohol  and  ether,  (Chancel.) 


t.  Butylamine.. 

CWH"=C»AdH^H*. 

WuRTZ.     N,  Ann.  Chim.  Phys.  42, 164;  Ann.  Pharm,  92,  124. 
Butyramine,  BtUyriaque,  Butyliague,  Butylia. 

Formation.  By  the  action  of  potash  on  cyanate  and  cyanurate  of 
butyl. 

Preparation,  2  pts.  of  sulphobutylate  of  potash  are  distilled  with 
1  pt.  of  recently  prepared  and  perfectly  dry  cyanate  of  potash;  the  pasty 
mixture  of  cyanate  and  cyunurate  of  butyl  which  distils  over,  dissolved 
in  alcohol;  and  the  solution  boiled  with  fragments  of  caustic  potash. 
Carbonate  of  potash  is  then  formed,  and  butylamine  distils  over,  and  is 
condensed  in  a  small  quantity  of  cold  water  acidulated  with  hydrochloric 
acid.  The  boiling  is  continued  till  the  residue  fuses  completely,  and  no 
longer  gives  off  alkaline  vapours.  The  resulting  solution  of  hydro- 
chlorate  of  butylamine  is  evaporated  to  dryness;  and  the  residual  salt 
freed  by  fusion  from  the  water  which  it  retains,  pulverized  when  cold, 
and  quickly  mixed  with  an  equal  weight  of  quick  lime.  This  mixture  is 
then  introduced  into  a  tube  of  hard  glass,  which  must  be  filled  with  it 
to  about  four-fifths;  the  upper  part  of  the  tube  filled  with  fragments  of 
caustic  baryta;  a  gas-delivery  tube  bent  at  right  angles  adapted  to  the 
larger  tube,  and  made  to  pass  into  a  small  flask  surrounded  with  ice; 
and  the  tube  carefully  heated  in  a  combustion-furnace,  from  the  closed 
end  onwards.  The  evolved  butylamine  is  then  completely  dehydrated  by 
the  caustic  baryta,  and  condenses  in  the  cooled  flask. 

Properties.  Transparent,  colourless  liquid,  having  a  strongly  ammo- 
niacal  and  somewhat  aromatic  odour,  and  producing  dense  white  fnmes 
with  hydrochloric  acid.     Boils  at  69°  to  70  . 

Wurtt. 

8  C  49  ....  65*75  65-58  ....  65-87 

N  14  ....  19-19 

11  H 11  ....  15-06  14-99  ....  15-26 

e»AdH^H«  73  ....  10000 

May  also  be  regarded  as  butylene  conjugated  with  ammonia  t  C*H',NH«,— K)r  as 
ammonia  in  whidi  1  At.  H  n  replaced  by  butyl  t    N(H,H^C*H*). 
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ComhincUions.  Butylamine  dissolves  in  water  in  all  proportions;  the 
aqneoos  solution  smells  like  the  pare  base,  and  is  very  caustic;  when 
concentrated  it  is  somewhat  viscid. 

SaUs  of  Butylamine.  —  Most  metallic  solutions  are  precipitated  by 
bntylamine  in  the  same  manner  as  by  ammonia.  The  fdnc,  cadmium 
and  capper  precipitates  dissolve  in  excess  of  the  reagent;  gelatinous 
alumina  likewise  dissolves  in  excess  of  butylamine;  the  precipitates 
formed  in  solutions  of  chromium,  nickel,  and  cohaU,  are  insoluble  in  excess 
of  butylamine.  With  nitrate  of  silver,  butylamine  forms  a  tawny  yellow 
precipitate,  easily  soluble  in  excess.  —  Gelatinous  tilica  dissolves  in 
butylamine,  and  remains  in  the  pulverulent  and  amorphous  state  when 
the  solution  is  evaporated. 

Hydrochhrate  of  Butylamine  crystallizes  in  deliquescent  needlesi 
which  melt  below  100^;  when  exposed  to  the  air,  it  gives  off  thick 
white  fumes  and  volatilizes  without  residue. 

Wurtz. 

8  C 48'0    ....     43-83    43-83 

N   14-0    ....     12-78 

12  H    12-0    ....     10-95    11-05 

CI   35-4     ....     32-44 

C»NH",HC1    109-4    ....  10000 

Oold-^t.  —  Hydrochlorate  of  butylamine  and  terchloride  of  gold 
may  be  mixed  without  separation  of  a  double-salt;  but  on  evaporation 
the  double-salt  crystallizes  in  rectangular  tables  of  a  pure  yellow  colour, 
but  melting  and  changing  to  orange-yellow  at  100°. 

Wurti. 


16  C 

96 

....     18-32    .... 
...       6-34 
....       4-58      ... 
....     37-98     .... 
...     33-78 

....     18-79 

2N 

28 

24  H 

24 

....       4*84 

Au    

6  CI 

199 

177 

....     37-50 

2(C8NH",HCl)+AuCl«     524    ....  10000 

Platinum^salt.  —  Hydrochlorate  of  butylamine  and  bichloride  of 
platinum  do  not  form  an  immediate  precipitate  when  mixed  even  in  the 
-state  of  concentrated  solutions;  but  on  evaporation,  the  double  salt 
crystallizes  in  beautiful  orange-yellow  lamince,  which  are  soluble  in 
water  and  in  alcohol. 


8  C 

N    

12  H    

....    48*0 
.  .     14-0 
....     12-0 

....     17*18    .... 
....       5-05 

4-30     .... 
...     35-45     .... 
...     38-02 

Wurta. 
....     17-18 

....       4-52 

Pt   

3  CI   

« 

....     99-0 
106-2 

....     35-02 

C8NH»,HC1 

+pta« 

....  279-2 

....  100-00 

Butylamine    dissolves    in    all    proportions    in   aUokcl   and   ether, 
(Wurtz  )% 


l2 
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)3.    Amxdogen-nudeua.    C*Ad*H*0'. 

Succinamide, 

Fehlino.  (1844.)    Ann.  Pharm.  49, 196. 

When  succinic  ether  is  shaken  up  with  aqueous  ammonia,  a  white 
deposit  is  produced,  which  must  be  left  for  a  lew  days  till  it  no  longer 
increases,  then  washed  with  alcohol,  and  crystallized  from  boiling  water. 
White  nee<lles,  which  do  not  give  off  any  thing  at  100'',  and  melt  when 
suddenly  heated,  turning  slightly  brown,  but  without  further  alteration. 


8  C 

48 

....     41-00     ,.., 
....     24-14     ... 
....       6-90     ... 
....     27-58     ... 

Febling. 
41-69 

2N 

8  H 

28 

8 

2413 

7-00 

4  0 

32 

27-18 

C«N>HW   

116 

....  100-00     ... 

100-00 

Succinamide  slowly  bested  to  200^,  and  kept  at  that  temperature  for 
a  considerable  time,  gives  off  a  large  quantity  of  ammonia,  and  after- 
wards, when  the  heat  is  increased,  sublimes  in  the  form  of  bisuocinamide, 
leaving  a  small  quantity  of  charcoal  (Fehling): 

In  cold  nitric  acid,  through  which  nitrous  gas  is  passed.  It  is  resolved 
into  succinic  acid,  water,  and  nitrogen  gas  (Piria,  N,  Ann,  Chim,  Fhys. 
22  177): 

CPN*HS0<  +  2N0»  =  C»H«08  +  2HO  +  4N. 

The  boiling  aqueous  solution  of  1  pt.  succinamide  mixed  with  bichloride 
of  platinum,  deposits  on  cooling  almost  exactly  2  pts.  of  chloroplatinate 
of  ammonium:  hence  1  At.  nitrogen  is  transferred  to  the  platinum-salt. 
(Fehling.) 

Succinamide  dis.solvcs  in  220  pts.  oi  tmUr  at  15°,  and  in  9  pts.  of 
boiling  water;  it  is  insoluble  in  ether  and  in  absolute  alcohol,  sparingly 
soluble  in  hydrated  alcohol.  (Fehling.) 


T .  Butylic  tJrethane. 

C'«NH"0*=C«AdH»,2C0«. 

E.  HuMANK.     X.  Ann.  Chim.  Fhye.  44,  337j  Ann,  Pkarm.  05,  372; 
Chem.  iSoc.  Qa.  J,  8,  276, 

Obtained  by  the  action  of  gaseous  or  liquid  chloride  of  cyanogen 
on  butylic  alcohol,  its  formation  being  however  usually  accompanied  by 
that  of  carbonate  of  butyl  (p.  104).  —  The  best  mode  of  preparing  it  is  to 
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pour  liquid  chloride  of  cyanogen  into  bntylic  alcobol.  The  reaction  takes 
place  quickly  if  aided  by  heat,  more  slowly  at  ordinary  temperatures.  It 
is  generally  indicated  (in  case  the  butylic  alcohol  contains  water)  by  the 
formation  of  a  mass  of  crystals  within  the  liquid;  it  is  complete  when 
the  odour  of  chloride  of  cyanogen  has  completely  disappeared.  The  best 
mode  of  accelerating  it,  is  to  heat  the  mixture  in  a  sealed  tube  immersed 
in  a  water-bath.  After  cooling,  the  crystals  must  be  well  pressed, 
then  introduced  into  a  retort  and  distilled,  the  receiver  being  changed 
as  soon  as  -|  of  the  liquid  has  passed  over,  and  the  portion  which  distils 
at  220°  being  collected  apart.  This  product,  the  butylic  urethane,  is  an 
oily  liquid  which  solidifies  on  cooling,  and  partly  collects  In  the  retort 
in  a  shining,  crystalline,  unctuous  mass.  It  must  be  carefully  collected 
and  pressed  between  folds  of  bibulous  paper.  It  is  finally  purified  by 
crystallization  from  boiling  alcohol. 

Beautiful  nacreous  crystals,  having  a  strong  lustre,  unctuous  to  the 
touch,  melting  at  a  very  gentle  heat,  and  distilling  without  alteration. 
They  are  insoluble  in  water,  but  dissolve  in  alcohol  and  ether. 

Humann. 

IOC    60    ....     51-28     61-09 

N   14     ....     11-97 

11  H  11     ....      9-40    918 

4  0   32    ....    27-35 

CieNH"04  117     ....  100-00 

May  be  regarded  as  a  compound  of  carbonate  of  butyl  with  car- 
bamide: C»^NH"0*=C»H'0,CO*+CNH-0.  (Humann.) 


• 


e.     Nitrogen-nucUd. 
a.    NHrogcn-nv^Uus  C'NH'. 

Butyronitrile.    C?NH\ 

Dumas,    Malaguti  &  Leblakc.   (1847.)    Comptrend.  25,  442,  and 

658. 
Laurent  &  Chancel.    Compt.  rend,  25,  884. 

Preparation.  1.  By  distilling  butyrate  of  ammonia  with  anhydrous 
phosphoric  acid.  (Dumas,  &c.)  —  2.  By  passing  vapour  of  butyramide 
over  lime  heated  to  dull  redness.  (Laurent  &  Ghanccl.)  The  second  mode  of 
preparation  is  not  so  good  as  the  first.  (A.  W.  Hofinann,  Ann,  Pharm.  65,  56.) 

Properties.  Transparent,  colourless  oil,  of  sp.  gr.  0-795  at  12  5°; 
boils  at  118  5°.  Has  an  agreeable  aromatic  odour,  like  that  of  bitter 
almond  oil    (Dumas,  Malaguti  &  Leblanc.) 

•Calculation,  according  to  Dumas,  Mai.  &  Lcbl. 

9  c  48     ....     69-56 

N    '  14     ....     20  29 

7  H  ZZ'''. 7     ....     10-15 

— a— ■^^■^^»^.^^^i^^^— — ^^— ^    II  ■  III  I  ■     ■  I  ■ 

CSNH7 69    ....  100-00 
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DeccmponttoM,  The  oompoaDd  dissolres  in  boiling  poUsh  with 
erolution  of  ammODia,  and  forma  butyrate  of  potash: 

CNH7  +  KO  +  3H0  -  CH7K0*  +  NH«. 

With  potassiuro,  it  forms  cyanide  of  potassinm  and  a  mixture  of  hy- 
drogen gas  and  a  carburetted  hydrogen  which  is  denser  than  that  which 
is  evolved  by  potassinm  from  acetonitrile  (iz.  294).  (Dnmas,  Malaguti 
A  Leblanc.)  [According  to  the  eauation:  C»NH'  +  K=C»NK  +  H  + 
C*H',  this  gaseous  hydrocarbon  shoold  be  propylene.] 

[Just  as  acetonitrile,  C^NH^  may  be  regarded  as  cyanide  of  methyl 
or  hydrocyanate  of  methylene,  C'H*,C*N  or  C?H»,C*NH,  so  also  may 
bnlvronitrile,  C^NH',  be  regarded  as  cyanide  of  propyl,  CH^C^N,  or 
hydbroeyanate  of  propylene,  0"H*,C'NH.] 


Petmme. 

C•NIP=C•NH^H»? 

Anderson.  (1848.)    Phil  Mag.  7,  33,  174;  alw>  J.  pr,  Chem,  45,  160j 
abstr.  Ann.  Fharm,  70,  32. 

From  irtTiiybs  volatile.  Constitates  a  very  small  portion  of  the  empyreumatie  <mI 
obtained  by  the  dry  distillation  of  bones. 

Frfparatian.  Crude  tarry  bone-oil,  to  the  amount  of  about  15 
pounds,  is  distilled  at  a  gradually  increasing  heat  in  a  half-filled  iron 
retort,  till  about  •}-  has  passed  over;  the  resulting  pale  yellow  oil  sepa- 
rated from  the  watery  distillate,  then  set  aside,  and  frequently  agitated 
for  8  t-o  14  days,  with  a  mixture  of  1  pt.  oil  of  vitriol  and  10  pts.  water; 
the  acid  liquid  diluted  with  a  larger  quantity  of  water  and  separated 
from  the  oil;  and  the  oil  again  treated  several  times  with  dilute  sulphuric 
acid  to  remove  the  volatile  alkaloids  completely.  The  dark  brown  or 
red-brown  acid  extracts  thus  obtained,  which,  besides  a  number  of  bases, 
contain  also  a  neutraJ  oil  and  pyrrol,  are  boiled,  after  addition  of  more 
sulphuric  acid,  in  a  porcelain  or  copper  vessel;  freed  from  the  red  resin 
which  separates  out  and  causes  violent  percussion;  and  continuously 
boiled,  with  renewal  of  the  water,  till  a  sample,  subjected  to  distillation, 
no  longer  evolves  pyrroL  The  liquid  is  then  filtered  from  fresh  portions 
of  resin  which  have  separated  out,  neutralised  with  potash  or  ammonia, 
and  distilled  together  with  the  oil  smelling  of  ammonia  and  stinking 
sea-crabs,  which  rises  to  the  surfEiee,  as  long  as  the  oil  which  passes  over 
continues  to  dissolve  in  the  watery  portion  of  the  distillate.  If  the  distil- 
lation be  further  continued,  and  the  reoeiTer  changed,  a  small  portion  of  oil  passes  over, 
which  sinks  in  the  water;  and  in  the  retort  there  remains,*aboTe  the  watery  liquid,  an 

oily  mixture  of  less  volatile  alkaloids On  dissolving  hydrate  of  potiish  in 

the  watery  distillate  thus  obtained,  an  oily  mixture  of  ammonia,  petinine, 
picoline,  and  two  or  three  other  alkaloids,  rises  to  the  surface,  and  may 
be  removed  by  a  siphon,  whilst  a  portion  of  the  petinine  remains  dis- 
solved in  the  aqueous  potash.  —  a.  To  obtain  the  petinine  from  the  oily 
mixture,  this  mixture  is  dehydrated  by  adding  hydrate  of  potash  to  it  as 
long  as  that  substance  takes  up  water;  and  then  repeatedly  distilled  in 
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a  retort  fitted  witb  a  thermometer,  tbe  oil  whioh  passes  between  71^ 
and  100°,  and  consists  chiefly  of  petinine,  being  collected  apart. — 
b.  The  petinine  which  remains  dissolved  in  the  aqueous  pota^sh  is  sepa- 
rated therefrom  by  a  short  distillation,  and  from  the  water  which  passes 
over  with  it  by  treatment  with  hydrate  of  potash.  -~  Lastly,  the  two 
portions  of  petinine  obtained  by  a  and  h  are  unite!,  and  completely 
purified  by  repeated  fractional  distillation,  with  a  well  cooled  receiver, 
whereby  a  large  quantity  of  ammonia  is  expelled,  the  process  being 
continued  till  the  boiling  point  of  the  distillate  becomes  constant. 
Complete  dehydration  is  attained  by  leaving  the  product  for  several  days 
in  contact  with  caustio  potash,  then  decanting  and  rectifying. 

I^roperties,  Transparent,  colourless,  strongly  refracting  liquid,  lighter 
than  water,  boiling  at  about  70'5^  Has  a  very  pungent  odour,  resem-*- 
bling  that  of  ammonia,  bat  not  exactly  the  same;  in  the  dilute  state,  it 
has  the  offensive  odour  of  rotten  apples;  its  taste  is  hot  and  very  pungent. 
It  blues  reddened  litmus,  and  forms  white  fumes  with  hydrochloric  acid 
held  over  it. 

Caleulatiofit  according  to  Gm,  Anderson. 

8C 48     ....     67'61  66-66 

N 14     ....     19-72 

9H 9     ....     12-67  13-97 

_  k 

C«NH7.H« 71     ....  100-00 

ADderaon  prefers  the  formula:  C«NH^O;  Gerbardt  (N,  J,  Pharm.  14,  378,  and 
Compt.  Chim.  1849,  12),  the  formula  C"NH".  According  to  this  latter  formula, 
petiDine  is  identical  or  metameric  with  butylamine;  also  metameric  with  biethylamine 
and  methylopropylamine. 

Decompositions.  1.  Bromine- water  dropt  into  aqneous  petinine  pre- 
cipitates an  oil  soluble  in  acids,  whilst  hydrobromate  of  petinine  remains 
in  solution.  The  oil  is  perhaps  C«NBr»H'  [or  C«NBr»H«].  —  2.  Cold 
aqueous  chloride  of  lime  does  not  colour  aqueons  petinine,  but  causes  it 
immediately  to  emit  an  extremely  pungent  odour.  —  A  solution  of 
petinine  in  excess  of  concentrated  nitric  acid  may  be  boiled  for  a  long 
time  without  perceptible  decomposition.  —  IF  Petinine  is  decomposed  by 
nitrons  acid,  with  evolution  of  nitrogen  and  formation  of  small  oily 
globules,  probably  consisting  of  nitrite  of  butyl.  (A.  W.  Hofmann,  Chem. 
Sac.  Qu.  J,  3,  239.)  The  decomposition  appears  to  be  similar  to  that 
of  ethylamine  (ix,  58),  supposing  that  petinine  is  identical  with  bntyla- 
mine.   IT 

Combinations.    Petinine  dissolves  in  Water  in  all  proportions. 

It  combines  with  the  stronger  acids,  the  combination  being  attended 
with  evolution  of  heat.  It  precipitates  ferric  salts,  and  is  the  strongest 
of  all  the  alkalis  contained  in  bone-oil.  The  Fetinine- salts  crystallize 
readily,  are  very  permanent,  and  do  not  become  coloured  by  exposure  to 
the  air;  those  which  contain  volatile  acids  may  be  sublimed.  —  They  are 
all  soluble  in  water. 

Stdphate  of  Petinine, — Dilute  sulphuric  acid  neutralized  with  peti- 
nine gives  off  petinine  when  evaporated  and  leaves  a  syrup  which  soli- 
difies to  a  laminated  mass  of  a  very  acid  and  somewhat  aeli<^uescept  salt^ 
which  dissolves  very  readily  in  water, 
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HydroMmvJU  of  Petinine.  —  Dry  petinine  disaolres  in  hydrocblorie 
acid  with  great  evolution  of  heat,  and  yields  a  salt  which  Bublimea  In 
fine  needles,  and  is  extremely  soluble  in  water. 

Petinine  dissolves  in  dilute  but  not  in  concentrated  solution  of  potaA; 
it  dissplves  a  small  quantity  of  hydrate  of  potash. 

It  precipitates  cupric  oxide  from  its  salts,  but  redissolves  it  when 
added  in  excess,  and  forms  a  solution  of  a  fine  blue  colour. 

An  alcoholic  solution  of  petinine  forms  with  protochloride  of  merctiryy 
a  white  precipitate  which  dissolves  in  a  large  quantity  of  hot  water, 
more  readily  in  hot  alcohol,  and  crystallizes  from  tne  solution  in  silvery 
laminae.  It  dissolves  very  readily  in  cold  dilute  hydrochloric  acid.  Its 
aqueous  solution  gives  ofl^  petinine  when  boiled,  and  deposits  a  white 
powder. 

With  terMoride  of  gold,  petinine  forms  a  pale  yellow  precipitate 
which  does  not  dissolve  when  the  liquid  is  boiled. 

With  bichloride  of  platinum,  in  not  too  dilute  solutions,  petinine 
forms  a  yellow  precipitate,  which,  by  crystallization  from  hot  water,  is 
obtainedvin  golden  yellow  tables  resembling  iodide  of  lead.  These 
crystals  diteolve  with  tolerable  facility  in  cold,  readily  in  hot  water,  also 
in  alcohol,  and  are  not  decomposed  by  boiling  the  aqueous  solution. 

CryMtaii. 

8  C  

N  

10  H  

Pt  

3  CI  106-2 


Anderson. 

48-0    ....     17-32     .. 

16-93 

140     .. 

505 

100     .. 

..       3-61     .. 

4-17 

990     .. 

..     35-71     .. 

35-46 

106-2     .. 

.     38-31 

C»NH»,HCl  +  Pta»...     277-2    ....  lOO'OO 


Aooording  to  Andenon,    it  is  C^NHi<>,UCl  +  PtCl-;   accoidiDr    to    Gerhardt. 
C«NH»,HCl  +  PtCP. 

Petinine    dissolves    in    all  proportions    in  alcohol,  ether,  and  oils, 
(Anderson.) 


p.    Niiivgeii-nucleuB.    C*NH*0-. 

Bisuccinamide. 

C«NHK)*=:C«NH«0»,0>. 

Pel.  d'Arcet.  (1835.)   Ann.  Chim.  Phys.  58,  294;  also  Po^g.  36,  86. 
Fbhlino.     Ann.  Pharm.  49,  198. 

Laurent  &  Gerhardt.    Compt.  chim.  184D,  108:  also  /.  pr.  Chem. 
47,71. 

Snecinamide  (D'Arcet);  Sueeinimide,  (Laurent  &  Gerhardt.) 

FormatvDn  and  Preparation.  When  dry  ammoniacal  gas  is  passed 
over  succinic  anhydride,  heat  is  evolved  sufficient  to  melt  and  volatilize  a 
portion  of  the  bisucoinamide  produced,  and  of  the  water,  so  that  it  is  only 


8  C    

48 

N  

14 

5  H 

5 

4  O  

32 
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neoessary  to  heat  the  vessel  a  little  towards  the  end  of  the  operatioD,  till 
all  the  bisnccinamide  is  sublimed  (D*Arcet.): 

C8H<0«  +  NH3  ^  C8NH*CH  +  2H0. 

The  same  sublimate  is  also  obtained  on  passing  dry  ammoniacal  gas  into 
succinic  acid  fused  at  180°.  (Fehling.)  —  2.  When  neutral  succinate  of 
ammonia  is  heated,  bisuccinamide  sublimes^  after  previous  evolution  of 
water  and  ammonia.  (Fehling.)  —  3.  When  succinamide  is  heated  for 
some  time  to  200°,  till  ammonia  is  no  longer  evolved,  and  the  heat  then 
increased,  the  residue  sublimes  as  bisusccinamide.  (Fehling.) 

The  sublimate  must  be  purified  by  crystallization  from  water,  and  the 
crystals  dehydrated  at  100°.  (Fehling.) 

Properties,  White,  subliraable.  (D'Arcet.)  Reddens  litmus.  (Laurent 
&  Gerhardt.) 

D'Arcet.  Fehling. 

....     48-49     48-78  48*97 

....     1414     15-29  14  62 

....       5-05     5-55  5-31 

....     32-32     30-38  3110 

CNHW 99     ....  100-00     10000    10000 

DecomposUiom.  1.  When  heated  with  potash -ley,  it  gives  off  ammonia 
(D'Arcet),  and  forms  succinate  of  potash.  (Fehling.)  —  2.  Similarly,  with 
the  stronger  acids,  it  yields  an  ammoniacal  salt  and  free  succinic  acid. 
(Fehling.)  On  the  other  hand,  a  boiling  aqueous  solution  of  bisuccinamide 
forms  with  bichloride  of  platinum  a  clear  mixture,  which,  when  evaporated 
to  a  syrup,  and  again  taKen  up  with  alcohol,  leaves  but  traces  of  chloro- 
platinate  of  ammonium.  (Fehling.)  From  a  solution  in  hot  concentrated 
potash,  it  separates  out  unaltered.  (Laurent  &  Gerhardt.) 

Combinations.  Bisuccinamide  dissolves  abundantly  in  Water,  and 
when  the  solution  is  left  to  evaporate,  separates  in  beautiful  rhombo- 
hedrons  (D*Areet),  which  give  off  their  15-94  p.  c.  (2  At.)  water  at  a 
temperature  considerably  below  100°.  (Fehling.)  Rhombic  octohedrons 
converted  by  truncation  of  their  summits  into  rhombic  tables  {Fig.  42), 
p  I  a  -=  125°;  acute  angle  of  the  rhombohedron  =  67°  nearly.  The 
crystals,  when  exposed  to  the  air,  gradually  give  off  their  water.  (Laurent 

&  Gerhdardt.) 

Hydrated  Crystals,  D'Arcet. 

8  C 48  ....  41-03  42-62 

N 14  ....  11-96  12-74 

7  H    7  ....  5-98  604 

6  0    48  ....  41-03  38-60 

^11  ■-  ■  ■■ll-»  ■■■■■  I  1^1^^^  — ^— ^  I  .1  ,.,  ■■!»  -■■■ 

C»NH*0^  +  2Aq 117     ....  10000     10000 

Or :  Fehling. 

C8NHH)*    99     ....     84.61     84-06 

2  HO 18     ....     15-39     15-94 

C8NH*0^  +  2Aq. 117     ....  100-00     100-00 

From  a  mixture  of  Baryta-water  and  bisuccinamide,  carbonic  acid 
throws  down  only  part  of  the  baryta.  But  aqueous  bisuccinamide  boiled 
with  carbonate  of  baryta,  dissolves  but  a  irery  small  quantity  of  it. 
(Fehling.) 
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Aqueous  bieuecinamide  diaBolTes,  eren  at  a  gentle  heat,  bat  more 
quickly  on  boiling,  a  large  quantity  of  Lead-oxide,  without  giving  off  a 
trace  of  ammonia,  unless  the  boiling  be  continued  unnecessarily  long. 
The  solution  evaporated  in  vacuo,  leaves  a  very  viscid,  amorphous  mass, 
which  dries  up  slowly  but  completely,  and  fuses  to  a  clear  liquid  below 
100°  without  further  loss  of  weight.  It  contains  57-65  p.  c.  rbO,  18*63 
C,  5-23  N,  2-56  H,  and  1593  0,  and  is  therefore  =  4PbO,3C»NH',0*  + 
3H0.  When  too  strongly  heated,  it  gives  off  ammonia,  and  afterwards 
forms  a  turbid  solution  with  water.  It  quickly  becomes  moist  when 
exposed  to  the  air,  and  forms  with  water  a  clear  solution,  from  which 
alcohol  throws  down  a  concentrated  aqueous  solution  of  the  lead-com- 
pound in  the  form  of  a  viscid  transparent  mass.  If  carbonic  acid  be 
passed  through  the  aqueous  solution  as  long  as  lead-oxide  is  precipitated 
thereby,  and  the  filtrate  evaporated  in  vacuo,  a  white  opaque  mass  is 
left,  which  melts  below  100°;  it  contains  40'15  p.  c.  PbO,  and  is  there- 
fore =  2PbO,dC^NH'0^  The  solution  obtained  by  heating  carbonate  of 
lead  for  some  time  with  aqueous  bisuccinamide  in  the  water-bath,  pro- 
bably contains  the  same  compound.  (Fehling.) 

IT  Mercury -compound,  C'NH*HgO*.  —  Bisuccinamide  dissolves  mer- 
curic oxide  with  great  facility,  this  compound  being  formed,  with 
elimination  of  1  At.  water: 

C^NH'O*  +  HgO  =  C8NH*HgO*  +  HO. 

The  solution  somewhat  concentrated,  and  filtered  while  hot,  becomes 
filled  on  cooling  with  delicate  silky  needles  which,  after  washing  and 
drying  in  vacuo,  are  found  to  contain  50*48  p.  c.  mercury.  The  above 
formula  requiring  50*50.  (Dessaignes,  Ann.  Fkarm.  82,  234,)  IT 

Silver-compound.  —  Obtained  by  adding  a  few  drops  of  ammonia  to  a 
boiling  concentrated  alcoholic  solution  of  bisuccinamide,  then  nitrate  of 
silver,  and  leaving  the  solution  to  crystallize  by  cooling.  If  the  bisuc- 
cinamide is  mixed  with  enocinio  acid,  the  liquid,  after  addition  of  the 
nitrate  of  silver,  must  be  filtered  hot  from  the  precipitated  succinate  of 
silver.  —  Beautiful  foui^ided  prisms  with  pyramidal  summits.  (Laurent 
A  Gerhardt.) 

Cryttmli,  Laurent  Sc  Geriuurdt. 

8C   48     ....    23-30    230 

N  14     ....      6-80 

4  H 4     ....       1-94     2-1 

Ap 108     ....     52-43     52-3 

4  O  32     ....     15-53 


C^NH^HgO*    206    ....  100-00 

The  crystals,  when  suddenly  heated,  detonate  like  oxalate  of  silver; 
when  gradually  heated,  they  emit  a  peculiar  sharp  odour,  and  give  off  an 
oil  which  crystallizes  on  cooling.  They  give  off  ammonia  only  when 
treated  with  hot  solution  of  potash.  With  dilute  hydrochloric  acid,  they 
are  resolved  into  chloride  of  silver  and  reproduced  oisuccinamide.  They 
dissolve  very  readily  in  ammonia,  sparingly  in  cold,  and  pretty  readily  in 
hot  water  or  alcohol. 

When  this  compound  is  boiled  for  a  short  time  with  water  containing 
a  few  drops  of  ammonia,  the  solution  yields  on  evaporation,  small,  shin- 
ing, right  rhombic  prisms,  with  acute  lateral  edges  of  75^^  which|  wh^ 
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suddenly  heated,  are  decompoeed  without  detonation^  and  leave  a  reeidue 
of  silver  containing  charcoal;  they  dissolve  in  water  much  more  readily 
than  the  preceding  compound,  but  behave  in  the  same  manner  with 
hydrochloric  acid.  A  coording  to  the  following  analysis,  they  are  either 
bihydrated  silver-bisuccinamide,  or  —  which  is  more  probable  —  suc- 
cinamate  of  silver  =  C'NH*AgO^  (Laurent  &  Gerhardt.) 

Oy$tah*  Laurent  &  Gerhardt. 

8C  48  ....  21-43  21-7 

N 14  ....  6-25 

6H 6  ....  2-68  2-7 

Ag 108  ...  48-21  48-3 

6  0 48  ....  21-43 

224     ....  100-00 

Ammoniacal  Silver-compound.  —  The  solution  of  silver-bisnccinamide 
in  a  small  quantity  of  ammonia,  leaves  by  spontaneous  evaporation  an 
alkaline  syrup  which  gradually  solidifies  in  a  hard  crystalline  mass 
composed  of  square  or  rectangular  prisms.  This  substance  gives  off 
ammonia  when  treated  with  potash-solution,  even  at  ordinary  tempera- 
tures. In  contact  with  concentrated  hydrochloric  acid,  it  becomes  very 
strongly  heated,  and  gives  off  fumes  of  sal-ammoniac.  After  the  am- 
monia has  been  precipitated  from  the  solution  of  the  compound  in 
hydrochloric  acid  by  excess  of  bichloride  of  platinum,  the  filtrate, 
it  boiled  with  strong  hydrochloric  acid  and  evaporated  to  dryness,  yields 
another  Quantity  of  chloroplatinate  of  ammonium  about  equal  to  the 
former.  (Laurent  &  Oerhardt.) 

Crytiaii,  Laurent  &  Gerhardt. 

8  C  48  ....  21-52 

N 14  ....      6-28    6-0 

4  H 4  ....  1-80 

Ag 108  ....     48-43     48-2 

4  O 32  ....  14-35 

NH» 17  ....      7-62    7-0 

NH>,C«NHUgO*   223    ....  100-00 

Bisuccinamide  dissolves  pretty  readily  in  cUeokol,  sparingly  in  ether. 
(D'Arcet.) 


7.     Nitrogen-nudeuB.     C*NAdH'0*. 

Dialuric  Acid. 

C»N*HW=C'NAdH*0*,0*. 

LiEBTO  &  WoHLER.  (1838.)     Ann.  Pharm.  26,  276. 
Gbbgort.     Phil.  Mag.  J.  24,  187;  also  J.  pr.  Chem.  32,  277. 

FormcUion.  When  sulphuretted  hydrogen  is  passed  through  a  boiling 
aqueous  solution  of  alloxan  as  long  as  any  action  takes  place,  the  liquid 
90  lon|[er  d^K>sit«  allo^^aatin  00  pooling;  gives  with  baryta-water  out  of 
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contact  of  air^  not  a  blue  but  a  white  precipitate;  and  produces  with 
carbonate  of  ammonia  a  large  quantity  of  crystals  of  dialurate  of 
ammonia: 

C^N^H^QS  +  2HS  =  C8N^H<08  +  28. 

Zinc  and  hydrocUloric  acid  also  reduce  aqueous  alloxan  partly  to 
alloxautin^  partly  to  dialuric  acid.  (Liebig  <&  Wohler.) 

Preparation  of  Dialurate  of  Ammonia.     1.  A  boiling  aqueous  solution 
of  alloxan  is  completely  decomposed  by  a  stream  of  sulphuretted  hydro- 
gen, and  the  acid  liquid,  after  filtration  from  the  sulphur,  is  neutralized 
with  carbonate  of  ammonia,  which  produces,  with  effervescence,  a  white 
crystalline  precipitate  of  dialurate  of  ammonia.  —  2.  A  solution  of  uric 
acid  in  dilute  nitric  acid  is  mixed  with  a  quantity  of  hydrosulphate  of 
ammonia,  sufficient  to  nearly  neutralize  its  acid  reaction,  so  that  it  still 
reddens  litmus  slightly;  the  resulting  pasty  precipitate  washed  with  cold 
waterj  dissolved  in  boiling  water;  and  the  filtrate  mixed  with  carbonate 
of  ammonia,  whereupon  it  solidifies  on  cooling  to  a  crystalline  mass  of 
dialurate  of  ammonia. — 3.  An  aqueous  solution  of  alloxan  is  treated 
with  zinc  and  hydrochloric  acid,  and  the  liquid  decanted  from  the  precipi- 
tated alloxantin  is  mixed  with  carbonate  of  ammonia  till  the  oxide  of 
zinc  at  first  precipitated  is  redissolved;  it  then,  after  a  while,  yields 
crystals  of  dialurate  of  ammonia.  (Liebig  &  Wohler.)  —  4.  Ammonia  is 
added  at  ordinary  temperatures   to  the  mother-liquid  obtained  in  the 
preparation  of  alloxan  or  alloxantin,  till  the  liquid  reddens  litmus  but 
slightly;  sulphuretted  hydrogen  is  then  passed  through  it,  till  the  sulphur 
at  first  precipitated  is  redissolved;  the  liquid  heated  till  the  dialurate  of 
ammonia  which  thickens  the  liquid  is  dissolved;  a  small  quantity  of 
hydrosulphate  of  ammonia  added,  if  necessary,  to  dissolve  any  sulphur 
that  may  have  remained  undissolved:  the  clear  liquid  left  to  cool;  the 
crystallized  dialurate  of  ammonia  collected  on  a  filter;  washed,  first 
with  dilute  hydrosulphate  of  ammonia,  then  with  alcohol  till  the  wash- 
liquid  runs  through  pure  and  colourless;  pressed  quickly  in  the  filter 
between  bibulous  paper;  and  dried  in  vacuo  over  oil  of  vitrioL  (Gregory.) 
If  it  should  still  be  not  quite  pure,  it  must  be  once  more  dissolved  in 
warm  water  containing  hydrosulphate   of  ammonia,   and  the  crystals 
washed  and  dried  as  above.  (Gregory.) 

Freparation  of  Dialuric  add.  From  a  solution  of  dialurate  of 
ammonia  in  warm  hydrochloric  acid,  the  dialuric  acid  separates  on  cooling 
in  crystals,  which  must  be  quickly  separated  from  the  mother-liquor  and 

dried.  (Gregory.)  —  This  experiment  had  been  preyioasly  made  by  Liebig  &  W($hler, 
who,  however,  from  their  analysis  of  the  crystals  thus  obtained,  regarded  them  as 
alloxantin,  which,  on  accoant  of  the  peculiar  crystalline  form,  they  regarded  as  dimor- 
phous. Gregory  suggests  that  the  crystaU  of  dialuric  acid  first  produced  may  have 
been  converted  into  alloxantin  by  the  oxygen  of  the  air,  without  changing  tlieir  form. 

Properties.  Colourless  crystals,  which  resemble  those  of  alloxantin, 
and  redden  litmus  strongly.  (Gregory.) 

Crystallized  Acid,  according  to  Gregory. 

8  C 48     ....     33-3.3 

2  N 28     ....     19-45 

4  H 4     ....       2-78 

8  0 64     ....     44-44 

CSN^H^O^   144     ....  100-00 

Liebig  &  Wdhler  had  previously  determined  the  constitution  of  the  acid  from  their 
aualvsis  of  the  ammonia-salt. 
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DeeompOgltioiu.  1.  Aqneons  dialnric  acid  (and  likewise  the  crysfal- 
lized  aoid  when  immersed  in  the  aqneouB  mother-liquor)  is  partially 
converted^  donhtless  with  absorption  of  oxygen  from  the  air,  into  allox* 
antin,  so  that  it  no  longer  forms  a  white  precipitate  with  baryta-water, 
bnt  flesh-colonred,  pnrple,  or  violet,  according  to  the  quantity  of  the 
alloxantin  produced  (Gregory): 

2C«N«H<0»  +  20  -  C"N<H<0"  +  4H0. 

When  dilute  snlphnrio  acid  is  poured  upon  crptalliced  dialnrate  of 
ammonia,  an  indistinctly  crystalline  residue  [of  dial  uric  acid]  is  obtained, 
which  dissolves  in  a  large  quantity  of  water.  This  solution  deposits 
alloxantin  in  a  few  hours  [on  exposure  to  the  air?];  and  the  filtrate, 
when  freed  from  sulphuric  acid  by  boiling  with  carbonate  of  baryta,  and 
then  filtered  and  evaporated,  solidifies  with  formation  of  transparent 
prisms  [of  dialuric  acid )]  resembling  oxalic  acid;  no  urea  is  produced  in 
this  reaction.  On  the  other  hand,  a  solution  of  dialurate  of  ammonia  in 
warm  hydrochloric  acid  yields  on  cooling,  crystals  of  dimorphous  allox- 
antin [dialuric  acid  converted  into  alloxantin  by  the  action  of  the  air], 
and  urea  is  found  in  the  mother-liquor.  (Liebig  &  Wohler.)  —  2.  When 
an  aqueous  solution  of  dialuric  acid  is  boiled,  oxalic  acid  and  other  pro- 
ducts of  decomposition  are  formed.  —  The  boiling  aqueous  solution  of 
alloxan,  completely  converted  into  dialuric  acid  by  the  action  of  sulphu- 
retted hydrogen,  then  filtered  from  sulf  hur,  and  concentrated  in  a  retort 
out  of  contact  of  air,  deposits  on  cooling:  (1.)  a  thick  white,  warty  crust 
of  dialuric  acid  more  or  less  altered,  which  turns  red  on  drying;  reddens 
litmus  strongly;  dissolves  with  difficulty  in  cold  water  and  then  reduces 
silver;  forms  a  violet  precipitate  with  baryta-water;  and,  on  addition  of 
carbonate  of  ammonia,  deposits  after  a  while  a  small  quantity  of  dia- 
lurate of  ammonia ;  —  and  (2.)  a  mother-liquor  containing  ammonia, 
oxalic  acid  and  a  bo<ly  which  crystallizes  in  hard  vellow  opaque  crystals. 
(Liebig  &  W&hler.)  —  3.  Aqueous  dialuric  acid  mixed  with  aqueous 
alloxan  deposits  crystals  of  alloxantin.  (Liebig  &  Wohler.) 

C8N«HK)«  +  C«N«H«08  «  C"N^HW*  +  2HO. 

Comhtriations,  The  acid  does  not  appear  to  dissolve  very  abundantly 
Sn  water. 

It  nentralizes  alkalis  completely.  The  Diahirates  in  the  dry  state 
are  quite  permanent  in  the  air.  (Gregory.) 

Dialurate  of  Ammonia,  —  Preparation  ^p.  156).  Soft  white  crystal- 
line powder,  or  delicate  white  silky  needles,  which  become  ro.se-coloured 
when  dried  at  ordinary  temperatures,  and  blood-red  at  100°,  bnt  without 
jB^iving  off  ammonia  (Liebig  &  Wohlel*) : 

2C«N>HW  +  20  =  C^«N«H80'a  +  6H0. 

purpurate  of 
binmonia. 

Small  needles  which,  when  dried  in  the  air,  unite  into  a  mass  having  a 
silky  lustre.  (Gregory.)  The  salt  dissolves  sparingly  in  cold,  readily  in 
hot  water,  from  which  it  separates  almost  completely  on  cooling,  espe- 
cially on  addition  of  carbonate  of  ammonia.  The  aqueous  solution 
instantly  reduces  silver-salts.  (Liebig  <&  Wbbler.)     A  solution  of  dialu- 
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rate  of  ammonia,  which  probably  also  coniained  alloxantin,  acquired  by 
4he  action  of  hjdroBulphato  of  ammonia  a  beautiful  but  transient  aky-blue 
colour.  (Gregory,  Ann.  Fharm.  33,  336.) 

Liebig  &  WShkr. 

..     29-81     29-84 

..    2609     25-91 

...       4-35     4-54 

...     39-75     39-71 


8  C    . . 

Crystallized. 

48 

3  N    .. 

42 

7  H 

7 

8  O 

64 

CWH»(NH<)0«   161     ....  100-00    10000 

DialuraU  of  FotaA.  —  Deposited,  on  mixing  a  potash-salt  with 
aqueous  dialuric  acid,  in  hard  crystals  which  are  sparingly  soluble 
in  water.  (Gregory.^  The  ammonia-salt  dissolves  in  potash-ley  with 
evolution  of  ammonia,  forming  a  liquid  in  which  acids  do  not  form  any 
precipitate.  (Liebig  &  Wohler.J 

Dialurate  of  Baryta.  —  The  ammonia-salt  forms  with  baryta-salts  a 
white  precipitate  containing  36  p.  c.  baryta.  (Liebig  &  Wohler.)  Dia- 
luric acid  throws  down  from  dissolved  baryta-salts  a  white  powder 
scarcely  soluble  in  water.  (Gregory.) 

The  ammonia-salt  added  to  neutral  acetate  of  Imd,  throws  down 
yellow  flakes  which  turn  violet  on  exposure  to  the  air.  (Liebig  & 
Wohler.) 


Appendix, 

ilic  Acid. 

ScHLiEPER.     (1845.)    Ann  Pharm.  56,  9. 

Produced  occasionally,  together  with  alloxan,  alloxantin,  dialuric 
acid,  &Cj,,  by  the  action  of  2  pts.  of  cold  nitric  acid  of  sp.  gr.  1  *25  on 
1  pt.  of  uric  acid.  If  the  mother>liquor,  after  cooling,  be  filtered  from 
the  crude  alloxan,  concentrated  below  50°,  and  the  crystalline  magma 
which  forms  over  night,  thrown  upon  a  filter  and  washed  with  water, 
acid  hydurilate  of  ammonia,  [or  perhaps  the  free  acid  1]  remains,  in  the 
form  of  a  yellow  crystalline  powder  which,  by  solution  in  boiling  water, 
digestion  with  animal  charcoal,  and  crystallization,  may  be  obtained  in 
loose,  snow-white,  very  slender  needles.  As  this  salt  is  not  decomposed 
by  acids  (even  boiling  concentrated  hydrochloric  acid  does  not  abstract 
ammonia  from  it),  it  must  be  decomposed  by  boiling  with  potash  and  the 
hydurilic  acid  separated  from  the  liquid  by  hydrochloric  acid.  From  the 
hot  solution,  the  nydurilic  acid  separates  after  some  time  only,  in  a  form 
similar  to  that  of  acid  hydurilate  of  ammonia;  from  the  cold  solution,  it 
separates  immediately  in  the  form  of  a  white  powder.  [It  is  not  stated 
hy  what  characters  hydurilic  acid  is  distinguished  from  the  so-called  acid 
hydurilate  of  ammonia.1  In  subsequent  treatments  of  uric  acid  by  nitric 
acid,  as  above  described,  no  hydurilic  acid  was  obtained. 

Dried  hydurilic  acid  is  a  white  loose  powder  composed  of  fine 
needles. 
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Hjdarilie  aoid  is  converted  by  niirio  add  into  nitrohjdurilic  acid 
{vid.  inf.).  It  dissolves  in  oil  of  vitriol  with  blackening,  and  only  a 
small  portion  of  it  is  precipitated  from  the  solution  by  water. 

It  is  nearly  insoluble  in  cold  water,  and  dissolves  but  sparingly  and 
slowly  in  boiling  water. 

It  decomposes  the  alkaline  carbonates  with  the  aid  of  heat.  {Sdilieper 
aswnes  tlie  ezbtence  of  neutral  aiid  acid  dialarates,  but  has  not  demonrtrateri  the 
existence  of  any  one  of  the  latter.] 

AmTnonia-saU.  —  Obtained  by  evaporating  the  ammoniacal  solution  of 
hydurilic  acid,  or  of  the  [so-called]  acid  hydurilate  of  ammonia,  in  the 
water-bath,  with  frequent  addition  of  ammonia,  and  cooling.  Delicate, 
white,  flattened  needles,  with  almost  a  silvery  lustre.  It  dissolves  pretty 
readily  in  pure  water,  very  easily  in  water  containing  ammonia;  acids 
added  to  the  solution  throw  down  the  [so-called]  acid  salt,  in  delicate 
white  needles. 

Potash'SaU.  —  The  solution  of  the  acid  in  caustic  potash,  crystallizes 
only  after  complete  drying,  in  small  nodules,  which  are  insoluble  in 
alcohol. 

Soda-Mlt.  —  When  carbonate  of  soda  is  added  to  the  acid  diffused  in 
water,  as  long  aa  effervescence  is  produced,  the  acid  dissolves,  but  im- 
mediately afterwards  the  soda-salt  is  precipitated  in  the  form  of  a  crystal- 
line powder,  which  increases  in  quantity  as  the  liquid  cools,  and  on  addi- 
tion of  alcohol,  after  drying,  it  forms  a  white  heavy  crystalline  meal, 
which  gives  off  water  even  below  100*',  and  crumbles  to  a  reddish  white 
powder. 

The  aqueous  solution  of  the  neutral  ammonia-salt  forms  with  baryta- 
salts  a  white  precipitate;  with  Z^ac^salts,  a  white  precipitate  soluble  in 
nitric,  but  insoluble  in  boiling  acetic  acid;  and  with  «ut^^-salts  a  white 
precipitate,  which  turns  grey  at  100°. 

Hydurilic  acid  is  insoluble  in  alcohol  (Schlieper). 

Here  follow  Schlieper^s  analyses,  together  with  the  very  improbable 
formulae  which  he  deduces  therefrom. 

HydurUicacid  Neutral  SodO'talt  Silver-^alt 

at  100^.  Ammonia'talt,  at  100**.  at  100^ 

C'N'HK)"  2NH»,C»2N»HK)»,3Aq.  2NaO.C»2N3H»0«,5Aq.  2Ag0,C'»N»H»O» 

2NaO..     28-77  2AgO  ..     54-56 

12  C...  34-58  12  C 28-97  12  C 24-74  12  C     ...     17-75 

3  N....  20-79  5N 28-48  3N  3N 

5  H....     2-33  12  H 514  8  H 2-59  3  H    ....       1-03 

11  O...  42-30  12  O 37-41  14  O  90 

100-00  100-00 

Laurent  (jCompU  rend.  81,  353)  assigns  to  hydurilic  acid  the  formula 
C"N»H»0*^ 


Hitroliydurilic  Acid. 

Schlieper.    Ann.  Pharm.  56,  16. 

Hydurilic  acid  is  suspended  in  water  so  as  to  form  a  magma ;  the  whole 
mixed  with  half  its  volume  of  nitric  acid,  and  gently  and  continnonsly 
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heated  till  the  evolution  of  nitroas  acid  and  a  little  carbonic  acid,  which 
is  violent  at  first,  entizelj  ceases  as  the  liquid  cools;  the  liquidi  which 
is  cioaded  hy  a  white  powder,  dilated  with  cold  water;  then  nltered  (the 
filtrate  contains  alloxan);  the  white  powder  washed  in  cold  water,  and 
purified  bj  solution  in  cold  oil  of  vitriol,  and  precipitation  by  water, 
washing,  and  drying. 

In  this  manner,  nitrohjdurilic  acid  is  obtained,  in  the  form  of  a  white 
powder,  which  reddens  litmus. 

Deflagrates  like  gunpowder  when  heated. 

It  is  insoluble  in  cold,  sparingly  soluble  in  hot  water.  Dissolves  in 
concentrated  sulphuric  or  nitric  acid,  whence  it  is  precipitated  by  water. 

It  is  insoluble  in  ammonia,  but  dissolves  pretty  readily  in  potash,  and 
is  precipitated  from  the  solution  by  acids. 

Nitrohydtirilic  aeid,  dried  at  100*.  Schlieper. 

8C 48     ....     23-53  2312 

3  N 42     ....     20-59  20*46 

2)jH 2    ....      0-98  1-22 

14  0 112     ....     54-90     55-20 

^— »— ■  ■  — ^■^—        — ^»^—    ■         -■  *— ^-^^■^^™™^~ 

C«N»H»0" 204     ....  100-00    100-00 

Laurent  {CampL  rend.  81,  353,  assigns  to  this  acid  the  formula 
C«N»H»(NO*)0"  =  C»N*H»0",  representing  it  in  fact  as  nitroalloxanic 
acid. 


Allozanic  Acid. 

C»N'H*0"=:C«NAdH»0*,0«. 

LiRBio  &  WoHLBR  (1838).  Ann.  Fharm.  26,  292. 
Schlieper.     Ann,  Pharm,  55,  263;  56,  1  • 

Formation,  By  bringing  alloxan  in  contact  with  aqueous  fixed  alkalis. 
(Liebig  &  Wohler) : 

C»N«H»08  +  2BaO  -  C^iVH^BaK)**. 

Preparation,  A  warm  aqueous  solution  of  alloxan  is  mixed  with 
baryta- water  not  in  excess,  the  precipitated  alloxanate  of  baryta  col- 
lected, and  decomposed  with  an  equivalent  quantity  of  dilute  sulphnrio 
acid;  and  the  filtrate  evaporated  to  a  syrup,  which  solidifies  in  a  few 
days  in  a  crystalline  form.  (Liebig  &  Wohler.) 

To  hit  the  exact  proportion  of  sulphuric  acid,  the  alloxanate  of 
baryta,  stirred  up  with  water,  must  be  treated  with  a  quantity  of  the 
acid  less  than  sufficient  to  decompose  it;  the  liquid  set  aside  for  a  few 
hours  in  a  warm  place,  so  that  the  undecomposed  alloxanate  of  baryta 
may  dissolve  in  the  aqueous  acid;  and  the  remaining  portion  of  baryta 
carefully  precipitated  from  the  filtrate  by  sulphuric  acid.  The  liquia  is 
then  again  filtered  and  evaporated  to  a  syrup  below  40°.  (The  syrup 
obtained  by  evaporation  between  .50°  and  60^,  forms  a  viscid  mass,  which 
does  not  crystallize  even  after  a  long  time.)  (Schlieper.) 

PropeHies.  Hard  white  needles,  arranged  in  radiated  groups,  and 
permanent  in  the  air.  (Liebig  and  Wohler.)  Sometimes  small  needles 
grouped  in  warty  masses.    Very  sour  with  sweetish  after  teste.  (Schlieper.) 


ALLOXANIC  ACID.  161 

Crystallised  add.    Calenlation  according  to  liebig  &  WShler. 

8  C 48     ....     30-0 

2  N    28     ....     17-5 

4  H    4     ....       2-5 

10  O    80     ....     500 

CPN3H*0«» 160    ....  1000 

Decompositions,  1.  The  acid  when  heated  melts  with  violent  inta-* 
meficenoe^  and  becomes  carbonized,  with  evolation  of  cyanic  acid  vapours. 
(Schlieper.)  —  2.  The  aqueous  solution,  heated  to  between  60  and 
100°,  is  resolved,  with  abundant  evolution  of  carbonic  acid,  into  leuco- 
turio  acid  (ix.  444,)  which  falls  down  as  a  white  powder,  on  adding 
water  to  the  solution  after  evaporation,  —  diffluan  (iz.  448,)  which  re- 
mains in  solution,  but  may  be  precipitated  by  alcohol, — and  a  very 
small  quantity  of  a  substance  which  dissolves  in  water  and  alcohol,  crys- 
tallizes in  crusts,  and  appears  to  be  C*N'H'0^  (Schlieper,  Ann,  Fharm, 
56, 1.)  The  diffluan  forms  the  largest  portion  of  the  product;  if,  however, 
the  aqueous  alloxanic  acid  be  eva[>orated  in  a  platinum  capsule  over  the 
water- bath,  till  the  residual  syrup  flows  quietly  without  frothing,  a  much 
larger  qtiantity  of  leucoturic  acid  is  obtained,  viz.  about  20  to  30  per 
cent.  ^Schlieper.)  —  3.  Alloxanic  acid  heated  with  nitric  acid,  is  con- 
verted into  parabanic  acid  (ix.  442).  (Schlieper.)     [Probably  thus  : 

C8N2H*Oio+  20  -  C6N2H«0«  +  2C02  +  2HO.] 

4.  When  alloxanate  of  baryta  is  boiled  with  water,  (Liebig  k 
Wohler,)  or  when  aqueous  alloxanic  acid  is  mixed  with  excess  of  baryta- 
water,  or  with  a  mixture  of  chloride  of  barium  and  a  large  quantity 
of  ammonia  or  potash  (Schlieper),  a  gelatinous  or  pasty,  strongly  alka- 
line precipitate  is  formed,  which  rapidly  absorbs  carbonic  acid  from  the 
air,  is  tolerably  soluble  in  water,  and  contains  mesoxalate  of  baryta 
(ix.  42.5.)  with  perhaps  basic  alloxanate  of  baryta,  while  urea  remains 
in  the  filtrate : 

CWH^QW  +  2HO  -  C«H20W  +  C?N»H^O>. 

5.  The  solution  of  alloxan  in  caustic  potash,  forms  an  indigo-blue 
precipitate  with  ferrous  salts.  (Brugnatelli.)  —  Alloxanic  acid  is  not 
decomposed  by  sulphuretted  hydrogen  (Liebig  &  W5hler),  or  by  boiling 
with  bichromate  of  potash  or  bichloride  of  platinum.  (Schlieper.) 

Comhinations.  The  acid  dissolves  readily  in  water.  (Schlieper.) 
It  decomposes  carbonates  and  acetates,  (Liebig  &  Wohler.)  The 
neutral  or  hibasic  alloxanates  are  =  C®NAdM*0*,0*;  the  add  or  monobasic 
aUoxanaUs=-  C^N AdHMO^O^  The  aqueous  solution  of  bibasic  alloxanate 
of  baryta,  strontia,  or  lime,  deposits  mesoxalate  and  carbonate  of  baryta, 
&c»  when  boiled,  while  mesoxalic  acid  and  urea  remain  in  the  solution. 
(Liebig.) 

Alloxanate  of  Ammonia,  —  a,  Bibasic.  —  The  solution  of  the  salt  h 
in  ammonia  deposits,  on  addition  of  alcohol,  a  portion  of  the  salt  in  the 
form  of  a  thick  solution,  which,  on  standing,  is.  converted  into  a  white 
crystalline  mass;  the  remaining  portion  crystallizes  after  a  while  from  the 
alcoholic  mixture.  The  crystals  continually  give  off  ammonia,  even 
when  dried  over  lime,  and  their  aqueous  solution  yields  crystals  of  the 
salt  6  by  spontaneous  evaporation.  (Schlieper.) 

VOL.    X.  M 
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b.  Monobasic.  The  acid  saturated  with  aqneoas  ammouia  yields,  by 
spontaneoas  evaporation,  shining,  somewhat  yellowish,  hard  crystals 
belonging  to  the  oblique  prismatic  system,  which  redden  litmus  strongly. 
They  yield  by  dry  distillation  a  small  quantity  of  water,  then  carbonate 
and  hydrocyanate  of  ammonia,  then  oxamide,  which  sublimes  as  a  white 
powder,  and  urea,  which  sublimes  in  long  needles.  They  dissolve  in  3 
or  4  pts.  of  water,  but  are  insoluble  in  alcohol,  *whioh  precipitates  them 
from  water.  (Schliepor.) 


O    ^ '  .«■•  • 

Crystals  dried  at  100**. 

27-12     ... 

23-73     ... 

3-95     ... 

45-20     ... 

Schlieper. 
2675 

3  N    . 

42     .... 

23-66 

7  H    . 
10  O 

■••••■a    •••■.««•■«••«••    ••■•■•■                /            ••«• 

,«»« » BU      •»•■ 

4-24 

45-35 

C«N*[1 

»{NH^)OW  177     .... 

100-00     ... 

100  00 

AUoxanaie  of  Potash. — a.  Bibasic.  A  concentrated  aqueous  solu- 
tion of  alloxan  is  mixed  with  an  equal  volume  of  strong  potash-ley; 
strong  alcohol  carefully  added  to  the  mixture,  which  has  generally  a 
yellowish  colour,  till  the  turbity,  which  at  first  disappears  as  fast  as  it  is 
produced,  begins  to  become  permanent;  a  drop  of  water  then  added, 
which  removes  the  turbidity;  and  the  mixture  set  aside  for  a  few  days  to 
crystallize,  with  frequent  addition  of  alcohol,  whereby  the  quantity  of 
crystals  is  increased.  If  too  much  potash  be  added,  the  alcohol  throws 
down  a  concentrated  solution,  which  solidifies  in  the  crystalline  form;  if 
the  quantity  of  potash  be  too  small,  alcohol  throws  down  the  acid 
potash-salt,  ^hich,  from  its  insolubility  in  alcohol,  can  no  longer  be 
converted  into  the  neutral  salt  by  adding  potash  to  the  mixture.  The 
solution  of  alloxan  in  potash  ley  likewise  yields  large  crystals  by  sponta- 
neous evaporation;  but  when  evaporated  in  the  water-bath,  it  leaves  a 
glutinous  mass,  which,  however,  may  be  converted  into  crystals  by  re- 
solution in  water  and  spontaneous  evaporation. — Transparent,  colour- 
less, shining  crystals,  belonging  to  the  double  oblique  prismatic  system; 
bitter;  neutral.  They  give  off  15 '61  p.  c.  (5  At.)  water  at  100°,  but 
retain  the  sixth  atom  obstinately,  even  at  150^  at  which  temperature 
they  begin  to  turn  yellow.  They  dissolve  readily  in  water,  but  are 
insoluble  in  alcohol  and  ether.  (Schlieper.^  —  The  very  sweet  solution  of 
alloxan  in  potash-ley  soon  decomposes  ana  turns  sour,  assumes  a  yellow 
colour  when  evaporated,  and  finally  leaves  a  red  mass,  which  forms  a  red 
solution  in  water.  (Brugnatelli.) 

Air-dried  Crystals.  Sohlieper. 

2  KO  94-4     ....  32-16  3200 

8C 480     ....  16-53  16'48 

2N 280     ....  9-64 

8  H 8-0     ....  2-76  2-86 

14  O 1120      ...  38-91 

C8N«H3K-0'^6Aq 2904     ....  100-00 

b.  Monobasic,  —  3  vol.  of  saturated  alloxan  solution  are  mixed  with 
1  vol.  concentrated  potash-ley,  and  the  resulting  salt  precipitated  in  the 
form  of  a  crystalline  meal,  by  the  addition  of  a  large  quantity  of  alcohol. 
When  potash  ley  is  dropt  into  an  alcoholic  solution  of  alloxan,  the  salt 
is  precipitated  in  the  form  of  a  viscid  mass,  which  passes  but  slowly  into 
the  crystalline  state.  —  White  granular  powder,  which  has  a  strong  acid 


cially  in  drying.  It  diaaolves  with  soma  difficulty  in  -vnter,  uid  when 
the  solution  is  evaporated,  reuiftius  in  the  fonnof  athick  gum,  which 
takes  a  long  time  to  orystalltM.  It  dissolves  sparingly  in  hydrated 
alcohol,  asd  is,  therefore,  precipitated,  bnt  imperfectly,  by  alcohol  from 
i\s  aqueoQS  solntioD.  (Scbliepsr.) 

Driid  al  100".  Scblieper. 

KO 47-2  ....  23-81     2327 

8C 48-0  ..„  24-22 

2N 2B'0  ....  U-13 

3  H 3-0  ....  i-51 

90  72-0  ....  36'33 

C'.\'H»KO"'  198-2  ...  100-00 

AUojeaTiate  of  Soda.  —  Bdiasic.  —  From  a  concentrated  mixture  of 
aqueous  alloxan  and  solntion  of  caustic  soda,  alcohol  throws  down  a 
concentrated  solution  of  the  salt,  which,  on  acconut  of  its  great  tendency 
to  deliquesce,  does  not  crystallize  even  when  left  to  stand  over  oil  of 
vitriol  or  when  treated  with  absolute  alcohol;  if  the  mixture  just  men- 
tioned be  evaporated  at  100°,  it  leuves  a  deliquescent  gummy  maas;  if 
it  be  evaporated  in  vacno  over  oil  of  vitriol,  small  crystalline  nodules  are 
produced  in  the  syrup.  (Scblieper.) 

AUoxanaU  of  Baryta.  —  a.  Nadral.  —  I.  An  aqueous  solution  of 
alloxan  saturated  in  the  cold  is  heated  to  60°,  and  baryta-wvter  dropt 
into  it  till  a  precipitate  begins  to  form;  this  precipitate  then  dissolved 
by  the  addition  of  a  small  quantity  of  uIIoksd;  the  liquid  left  to  crye- 
tslliie  by  cooling,  and  the  mother- liquor  again  treated  in  the  same 
manner  with  baryta^water.  (Liebig.)  —  2.  Three  vol.  of  cold-saturated 
aqueous  alloxan  are  mixed  with  2  vol.  of  cold  saturated  aqaeons  chloride 
of  bariom;  the  mixture  heated  to  60°  or  TO";  and  potash-ley  added  witb 
brisk  agitation,  till  the  precipitate  which  redi&solves  at  fir&t  begins  to 
become  permanent.  At  this  moment,  the  liquid  becomes  suddenly  filled 
with  precipitated  allosanate  of  baryta,  which  quickly  falls  down  in  the 
form  of  a  heavy  granular  powder,  and  may  be  freed  from  chloride  of 
potassium  by  washing  with  cold  water.  (Scblieper.)  If  the  proper 
quantity  of  potash  he  added,  the  filtrate  contains  but  little  alloxan;  if  it 
is  not  Euftirient,  a  little  more  must  be  added,  in  order  to  obtain  more 
baryta-salt;  if  too  much  potash  lias  been  added,  a  thick  curdy  pi-ecipitate 
of  basic  alloxanate  of  baryta  is  produced  mixed  with  mesoxalate.  This 
precipitate  must  therefore  be  quickly  redissolved  by  a  further  addition 
of  the  alloxan -solution,  which  is  easily  done.   (Scblieper.) 

Short,  transparent,  colourless  prisms  or  while  nacreous  scales.  They 
give  off  20-2  p.  c.  water  between  100°  and  120",  and  82  2  p.  c.  (8  At.) 
in  all,  at  150",  and  become  milk-white.  When  ignited,  they  leave 
carbonate  of  baryta  and  cyanide  of  barium.  Thev  dissolve  very  sparingly 
in  cold,  more  readily  in  hot  water,  very  readily  in  acids.  (Liebig  &, 
Wahler.)  —  The  precipitate  formed  by  alloxan  in  baryta- water  dissolves 
in  excess  of  alloxan;  when  exposed  to  the  air,  it  is  converted  into 
carbonate  of  baryta.     Similarly  with  lime-water. '   (Brngnatalli.) 
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2  BaO   .. 

DHed  at  11 

153-2 

48-0 

28-0 

3-0 

720 

....     50-36 
....     15-78 
....       9-20 
....       0-99 
....     23-67 

Liebtg  &  Wdhlei. 
49-35 

8  C    

16-01 

2  N   

9-21 

3  H   

1-17 

9  0    

24-26 

C8N2H«Ba«0'»  +  Aq. 

304*2 

....  100  00 

10000 

h.  MoTwhasic.  —  1.  The  salt  a  is  partially  decomposed  by  digestion 
with  dilute  sulphuric  acid,  the  filtrate  evaporated,  and  left  for  some  days 
n  a  cool  place,  whereupon  it  deposits  crusts  consisting  of  small  nodules.  — 
2  The  acid  ammonia-salt  is  mixed  with  chloride  of  barium,  evaporated 
and  set  aside.     The  salt  crystallizes  when  its  aqueous  solution  is  eva- 
porated at  30°,  in  beautiful  silky  nodules.     It  reddens  litmus;  dissolves 
in  water  more  readily  than  the  neutral  salt,  still  more  readily  in  aqueous 
alloxanic  acid,  and  sparingly  in  alcohol,  which  does  not  precipitate  it 
from  the  aqueous  solution.  (Schlieper.) 


BaO.. 

8  C 

Air-dried 

crystals, 

76-6     .. 

, 48-0 

..     3119     .. 
..     1954     .. 
,.     11-40 

2-04     .. 
.     35-83 

Schlieper. 

31-83 

1915 

2  N 

280     .. 

5  H 

50     .. 

2-22 

11  O 

88-0     .. 

C8N2H»BaO»o+2Aq 245-6     ....   100  00 

A  lloxanate  of  Strontia.  —  Bihasic.  —  Prepared  like  the  baryta-salt  (I). 
Small  transparent  needle^,  which  completely  give  off  their  22-5  p.  o. 
(8  At.)  water  at  120^  (Liebig  &  Wohler.) 

Air-dried  crystals.  Liebig  &  Wdhler. 

2  SrO    104  ....  32-70  32*60 

8  C 48  ....  15-10  15-14 

2  N 28  ....  8-80  8-76 

2  H 2  ....  0-63  0-90 

8  0 64  ....  20-13  20-10 

8  HO 72  ....  22-64  22*50 

C«N2H2Sr80W+8Aq.' 318     ....  100*00     10000 

AUoxanate  of  Lime,  —  a.  Bibasic.  —  1.  Aqueous  alloxan  forms  with 
chloride  of  calcium  on  addition  of  ammonia  a  thick  gelatinous  precipitate, 
which  on  standing  is  converted  into  transparent  crystalline  grains  and 
short  prisms,  which  give  off  their  water  at  120°,  and  dissolve  readily  in 
acetic  acid.  (Liebig  &  Wohler.)  —  2.  A  mixture  of  aqueous  alloxan  and 
chloride  of  calcium  is  precipitated  by  potash  not  in  too  great  quantity. 
(Schlieper.)  —  3.  A  mixture  of  neutral  alloxanate  of  potash  and  chloride 
of  calcium,  if  concentrated,  immediately  deposits  a  white  granular  crys- 
talline meal;  if  dilute,  it  yields  by  evaporation  small  prisms  having  a 
strong  lustre.  Dissolves  in  water  more  readily  than  the  baryta-salt, 
but  is  insoluble  in  alcohol,  which  precipitates  the  aqueous  solution, 
(c    hlieper.) 

Air-dried.  Schlieper. 

2CaO  56  ....  19*44  19*47 

8  C 48  ....  16*67  15-85 

2  N 28  ....   9-72 

12  H 12  ....   4-17  4-21 

18  O 144  ....  50  00 

C«N«H«Ca«OW+10Aq 288  ....  10000 


with  chloride  of  calcium  immediately  deposits  &  cryBtalline  meal;  a 
dilal«solutinn  yields  Id  a  few  days,  traoBparent,  Hhiiiing  priams,  which 
have  a  harsh  and  bitter  taste,  effloresce  quickly,  give  off  2017  p.  o. 
(5  At.)  water  of  cry  stall  iiation  over  oil  of  vitriol  or  at  100°,  dissolve  in 
80  pts.  of  water,  aod  are  not  precipitated  from  the  aqueous  solution  by 
alcohol.  (Schlieper.)  ^ 


Drifd  al  lIKf. 

..     15-6i     . 
...     8436 

,.,^'Sr- 

CN'MK)*  151     „ 

AUoxanaU  of  Magmsia.  —  AUoxauate  of  pota«h  and  chloride  of  mag- 
nesia mixed  in  the  slate  of  concentrated  solution  yield,  after  a  while, 
crystalline  crusts  consisting  of  silky  nodules,  and  an  additional  quantity 
may  bo  obtained  by  evaporating  the  mother-liquor.  They  diwolve  with 
tolerable  bcilily  in  water,  but  sparingly  in  alcohol,  which  precipitates 
the  aqueous  solution.  (Schlieper.) 


2MkO 

Air-dritd 

eryitab. 

.   H-n   . 

.    17-6S    . 

.   low 

4-41     . 
.     a2-94 

Schlieper. 

12  H    

18  O    

CNSH'Mg=O»+10Aq.  ....  272     ....  100-00 

AUoxatiate  of  Ma-aganae.  —  The  solntion  of  caTbonat«  of  manganese 
in  aqueous  alloxaoic  acid  yields  crystalline  grains  by  evaporation. — 
When  sulphate  or  acetate  of  manganese  is  precipitated  by  alloxanate  of 
potash  (if  too  small  a  quantity  of  the  potash  salt  is  used,  the  precipitate 
redissolvea  on  agitation);  the  copious  wbite  flakes  thus  produced,  washed 
out  of  contact  of  air,  with  weak  alcohol,  a«  they  are  somewhat  soluble  in 
water;  and  dried  quickly  at  90°  to  10U°  in  a  stream  of  hydrogen,  a 
white  amorphous  powder  is  obtained,  which  remains  permanent  in  the 
air  even  when  moistened;  whereas  the  recent  and  still  moist  precipitate 
deliquesces  to  a  brown  mass  when  exposed  to  the  air.  But  even  the 
dried  powder,  which  does  not  alter  in  the  air,  is  not  alloxanate  of 
manganeee,  but  perhaps  mosoxalate  of  manganese  with  alloxanate  of 
potash,  inannnob  as  it  contains  potash,  and  when  burnt  with  oxide  of 
copper,  yields  a  mixture  of  6  voL  oarbonio  aeid  gas  and  1  vol.  nitrogen. 
(Schlieper.) 

Attoxanaie  of  Zine.  —  a.  Tribatie.  —  When  alloxnnic  acid  in  slight 
excess  is  poured  upon  recently  precipitated  oorbouate  of  zinc,  the  carbonic 
acid  is  completely  expelled,  and  a  soluble  monobasic  salt  is  obtained, 
together  with  an  undissolved  tribasic  salt,  provided  the  acid  is  not  in  too 
great  excess,  —  2.  When  bibaeic  alloxanate  of  potash  is  mixed  with 
sulphate  or  acetate  of  sine,  a  thick  precipitate  of  tribusio  alloxanate  of 
zinc  is  obtained,  which  increases  on  addition  of  a  sm^l  quantity  of 
alcohol,  while  monobasic  alloxanate  of  potash  and  sulphate  or  acetate  of 
sine  remain  in  solution.  —  [In  this  reaction,  2  At.  bibasio  alloxanate  of 
potash,  with  3  At.  sulphate  of  sine  produce  3  At.  sulphate  of  potash, 
1  At.  mouobasic  alloxanate  of  potash,  and  1  At.  tribasic  alloxanate  of 
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zinc;  Schlieper*s  calcnlation,  according  to  which  5  At.  bibasic  alloxanate 
of  potash  and  5  At.  sulphate  of  zinc,  prodace  6  At.  sulphate  of  potash, 
4  At.  monabasic  alloxanate  of  potash,  and  2  At.  tribasic  sulphate  of  zinc, 
appears  to  be  founded  on  a  mistake.]  —  The  precipitate  obtained  by  (1) 
or  (2)  exhibits,  after  washing  and  drying  in  vacuo,  the  appearance  of  a 
horny,  translucent,  fissured  mass,  which  may  be  rubbed  to  a  snow-white 
powder,  gives  off  21-39  p.  c.  (8  At.)  water  at  110°,  dissolves  slowly  in 
water,  especially  when  dry,  but  readily  in  aqueous  alloxanic  acid,  in  the 
form  of  monobasic  salt.  (Schlieper.)  —  Warm  aqueous  alloxan  forms 
with  oxide  of  zinc  a  colourless  solution,  which  becomes  turbid  on  cooling, 
and  forms  with  potash  a  white  precipitate  which  dissolves  with  rose-red 
colour  in  a  larger  quantity  of  potash.  (Brugnatelli.) 


Dried  in  ffaeuo, 

3  ZnO  120-6     .... 

8  C   48-0     .... 

2  N   28-0     .... 

lU  H  100     .... 

16  O   128-0     .... 


Schlieper. 

3604     35-72 

14-34     13-80 

8*37 

2-99     3  08 

38-26 


ZnO,C8N'H«Zn>0»  +  8  Aq. 


334-6 


10000 


b.  Afanobatic.  —  Zinc  dissolves  in  the  aqueous  acid  with  evolution  of 
hydrogen.  (Liebig  &  Wohler.)  The  solution  of  carbonate  of  zinc  or  of 
the  salt  a  in  excess  of  acid  yields  by  spontaneous  evaporation  a  gummy 
mass  in  which  crusts  made  up  of  nodules,  soon  form  and  may  be  freed 
from  the  viscid  mother-liquor  by  rincing.  The  crystals  have  a  pure 
sweet  taste,  without  the  metallic  after-taste  of  zinc:  they  dissolve  with 
tolerable  feicility  in  water,  and  are  precipitated  therefrom  by  alcohol. 
(Schlieper.) 


Dried  over  oil  qf  vitriol.  Schlieper. 

40-2     ....     17-69  17-78 

480     ....     2113  20-64 

280     ....     12-33 

7-0     ....       308  3-66 


ZnO 

8C 

2  N 

7H     

13  0 104-0 


45-77 


C8N>H»ZnO»4  4Aq 227-2 


100-00 


AUotanate  of  Cadmium,  —  Cadmium  dissolves  in  the  aqueous  acid 
with  evolution  of  hydrogen,  and  forms  an  acid  salt.  When  a  cadmium* 
salt  is  precipitated  by  bibasic  alloxanate  of  potash,  a  white  precipitate  is 
formed  containing  potash.  (Schlieper.) 

Alloxanate  of  Lead. — a,  Tribasic.  —  The  aqueous  acid  forms  with 
snbacetate  of  lead  a  thick  white  precipitate,  which  dries  up  in  vacuo  to 
a  snow-white  nacreous  powder,  which  is  insoluble  in  water,  but  soluble  in 
aqueous  alloxanic  acid.  (Schlieper.) 


3PbO 

8  C  

Dried  at  100^ 

336     ....     70-29 

48     ....     10  04 

Schlieper. 
...     70-58 

2  N 

28     .. .       5-86 

2  H 

2     ....       0-42 

8  0 

64     .  ,      13-.39 

PbO,C«N«H«Pb«OW.. 

478     ....  10000 

PbO,C"N'H'Pbso"  +  Aq.    487     ....  100-00 

(.  Sibatie.  —  W&ter  extracts   the  monobasic  salt  e,  and  teftree  tlie 
bibuio  salt  in  tbe  form  of  a  loose  white  powder.  (Sublieper.) 
Dritdal  100°.  Scblieper. 


..     224     .. 
48     ., 
2S     .. 
4      .. 
80     . 

..     5H-33      . ., 
,     12-50    .... 

..       7-30 
,       101     ,  , 

...     2083 

8C 

12-76 

4  H  

1-28 

C«N'H'Pb»0»*2Aq.    ., 

..     384     . 

...   10000 

lead  with  absolute  alcohol,  a  white  curdy  precipitate  is  obtained,  which, 
80  long  oa  it  remaiiis  moist,  delii^ueaoea  to  a  transparent  syrup  on 
exposure  to  the  sir,  but  dries  up  in  vacuo  to  a  white  powder,  which  is 
resolved  by  water  into  the  ealts  b  and  d.  It  contains  46-41  p.  o.  oxide 
of  lead,  but  givee  off  7'87  p-  o.  water  at  100°,  and  then  contains  52-36 
p.  c.  oxide  of  lead.  (Schlleper.) 

d.  M(mobatie.  —  The  eolutioa  of  recently  precipitated  carbonate  of 
lead  in  tbe  aqueous  acid  leaves  by  spontaneous  evaporation  a  viscid 
evTup,  which,  after  a  while  yields  nodules  consisting  of  silky  needles. 
These  crystals  very  tluwly  give  off  6*36  p.  o.  (2  At.)  water  at  100°,  are 
resolved  by  alcohol  into  free  acid  and  the  salt  c,  and  didsolve  with 
tolerable  facility  in  water.  (Scblieper.) 


PbO 

BC  

Air.dritd. 

112     ... 

48     ... 

.     39-86    .. 
.    17-oa    .. 

9-96 
.      178     .. 
.     31-32 

Schliq«r. 
39-;4 
17.16 

no 

88     ... 

C»N"H'rbO»  +  2A 

q- 281   .. 

.  10000 

Alloxanate  of  Cobalt. —  The  red  solution  of  carbonate  of  cobalt  in  the 
acid  dries  np  in  vacuo  to  a  viscid  mass,  which  changes  in  a  fev  weeks 
into  small  crystalline  nodnles.  These  crystals,  after  being  ricced  with 
water  and  dried,  present  the  appearance  of  a  rose-coloured  crystalline 
meal,  which  turns  violet  at  100  ,  dissolves  but  partially  in  water,  is 
insolnble  in  alcohol,  and  contains  20-56  p.  o.  CoO,  22  24  C,  and  1-98  H, 
and  is  therefore  a  mixture  of  bibasio  and  monobasJo  salt.  (Scblieper.) 

AUoxavate  of  Niekd.  — Bibasie. — The  very  acid  solution  of  carbonate 
of  nickel  in  the  aci>l  leaves  in  vacuo  a  viscid  n  on -crystallizing  massi  oo 
the  other  band,  alcohol  throws  down  the  greater  part  of  it  in  green 
flakes.     These,  when  washed  with  water  and  ex^Kised  to  the  air  while 
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still  moist,  decompose  quickly  and  dry  up  to  a  ereen  mass;  bnt  when 
washed  with  alcohol  and  dried  in  vaouo^  they  Teare  a  whitish  green 
powder,  which  is  permanent  in  the  air,  and  dissolves,  for  the  most  part, 
m  water,  apparently  in  the  form  of  tri basic  salt,  since,  when  dried  at  100^^ 
it  contains  41*86  p.  o.  oxide  of  nickel.  (Schlieper.) 

Dried  at  1 00<'.  SchUeper. 

2NiO    75     ....  29-64  29-15 

8  C 48     ....  18-97  19-67 

2N    28     ....  11-07 

6  H    6    ....  2-37  2-71 

12  O 96     ....  37-95 

C«N»H«Ni20»  +  4Aq 253     ....  100-00 

Alloxanafe  of  Copper,'-^ a,  Tribanc,  — The  aqaeons  acid  forms  with 
an  excess  of  recently  precipitated  carbonate  of  copper  a  dark  green  acid 
solution,  which,  when  filtered  from  the  excess  of  carbonate  of  copper, 
deposits,  after  a  while,  the  tri  basic  salt  in  the  form  of  a  powder,  which 
has  a  bluish  green  colour,  eyen  after  drying,  and  is  insoluble  in  water. 

b,  Bibasic.  —  1.  On  evaporating  the  liquid  filtered  from  a,  there  is 
obtained  a  blackish  green  gum,  and  but  seldom  crystals.  —  2.  If  on  the 
other  hand,  the  solution  filtered  from  the  excess  of  carbonate  of  copper 
foe  mixed  immediately  with  alloxanic  acid,  till  the  dark  green  colour  has 
changed  to  light  blue,  and  till  a  few  drops  evaporated  on  a  glass  for  a 
sample,  yield  crystals,  the  mixture,  when  left  to  evaporate  freely,  crys- 
tallizes to  the  last  drop  in  blue,  shining,  crystalline  nodules,  which  become 
green  and  opaque  at  100*',  without  giving  off  their  water  of  crystalliza- 
tion. They  dissolve  in  5  or  6  pts.  of  water,  forming  a  blue  liquid  which 
becomes  green  when  heated,  and  is  precipitated  by  alcohol  in  green  flocks, 
but  not  by  alkalis.  (Schlieper.)  The  solution  of  cupric  oxide  in  aqueous 
alloxan  yields  a  green  salt  which  crystallizes  in  plumose  tufts,  and  is 
tnmed  blue  by  ammonia  or  potash  without  any  precipitation.  (Brug- 
natelli.) 

Salt  a  dried  at  100^  Schlieper. 

3  CuO 120    ....     44-28     44*04 

8C  48     ....     17-71 

^  N 28     ....     10-33 

3  H 3     ....       Ml 

9  O 72    ....     26-57 

<^^^— — »— »— ^—  I  I  ■  ""i-— »^^»i^»i— .^i^M^I^— i»1^^^^— ^IM^ii^— ^^M—^— 

CuO,C8N«H»Cu»0»P  +  Aq 271     ....10000 

Soft  b  dried  at  lOO*'.  SchUeper. 

^Ci^O 80  ....  27*21  27-21 

8  C  48  ....  16-33  16-61 

%  N 28  ....  9-52 

10  H 10  ....  3-40  3-17 

16  0 128  ....  43-54 


C8N'H«Cu«0W  +  8  Aq 294     ....  10000 


^  Mercuric  AUoxanate.  —  The  solution  of  merci^ric  carbonate  in  alloxanic 
acid  (which  decomposes  very  readily  when  heated,  with  precipitation  of  a 
scaly  powder  consisting  of  m^rcurous  salt),  yields  with  absolute  alcohol  a 
powder  which  is  white  and  loosely  coherent  when  dry,  gives  off  12-55 
p.  0.  (6  At.)  water  at  1Q0°,  and  is  insoluble  in  water.  (Schlieper.) 


8C 

..       9- 19 
...       0-59 
..     18-71 

2H 

80 

t-NiiPHj 

i'O" 

3«     .. 

..  10000 

AlloxanaU  nf  Silver.  —  a.  Bibatic.  —  Bibaeio  alloxanate  of  ammonia 
funus  wilh  fiilver-salts  a  white  precipitate  which  becomes  grey  when  dry, 
—  The  precipitate,  when  heated  in  the  liquid,  alao  tarns,  first  yellow, 
theii  black  by  reiluctiun  of  silver,  and  gives  off  carbonic  acid,  if  it  con- 
tains free  annnonia,  which  first  decomposes  alloxanio  acid  into  area  aad 
mesoxalic  acid,  whereupon  the  mesoxal&te  of  silver  is  resolved  by  heat 
into  silver  and  carbonic  acid.  Alloxanio  acid  precipitates  nitrate  of 
silver  only  on  addition  of  ammonia.  The  white  precipitate,  when  boilod 
with  the  liquid,  merely  tarns  yellow  without  fnrther  decomposition. — 
The  dried  precipitate  exhibits,  considerably  below  a  red  heat,  a  deeoni' 
position  which  spreads  throngb  the  entire  mass,  and  is  attended  with 
alight  detonation, —  and  leaves  a  residue  which  when  further  heated, 
rives  off  a  large  quantity  of  cyanic  acid,  and  leaves  a  residue  of  silver. 
(Liebig  &  W&hler.) 


Li.biK 

..     62-03     

..     12-85    

..       7-48     

..      0-53    

..     17-11     

&  WBhler. 

Bci:::::::::::::::: 

48     ., 

1307 

CM'H'Ag'O"'. 

374     . 

..  100-00    

...  100-00 

b.  liombatic  t  —  A  solution  of  silver-oxide  in  aqneous  alloxanio  acid 
dries  up  to  a  gum  when  evaporated.  (Liebig  &  Wohler.) 

Atloxanic  a«d  dissolves  in  5  to  6  pta.  of  aleohol;  the  aolation  in 
abaoiute  aloohol  may  be  boiled  and  evaporated  withoat  deoompoaitiiHi. — 
In  ether  it  is  leas  eolnble  than  in  aloohol.  (Schlieper.) 

It  bu  not  baen  fonud  pouibla  (o  prepare  Atloxamic  ttktr  bf  taj  process  wbatevsr. 
(ScUirper.) 


Appendix  to  AUotxmie  And. 

Tba  ftille«ing  4oid  most,  (rom  the  mode  of  iu  prSfMU-atioD  and  muif  ttateiMnt* 
respecting  id  propertiei,  b«  reginled  u  impare  sUoxunc  add ;  but  on  •ccount  of  the 
muj  diTerutia  which  it  UkewiM  eibibiti,  it  is  bat  treated  teparitelf ,  at  least  till  tbew 
diicrepandei  are  cleared  np. 

Ozoiic  Acid. 

VACitnELiN.     Hem.  du  Jftu.  1,  233. 

Acide  puTpuriqMi  hlmte.    Ae.  urigtu  tttroxightt. 

Preparaium.  1  pt.  of  nr!c  acid  is  dissolved  id  a  cold  mixture  of 
2  pts.  (or  rather  more)  nitric  acid  of  34°  Bm.  and  2  pte.  water  (the  vessel, 
Bocording  to  QueBoeville,  being  surronnded  with  ice);  the  solution  sata- 
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the  red  mixtore  in  white  shiniDg  crystals,  dissolved  in  a  sufficient  qnantity 
of  dilute  acetic  acid  to  neutralize  the  alkaline  reaction;  and  the  liquid 
left  to  cool  till  the  neutral  lime-salt  crystallizes.  The  crystals  of  the 
lime-salt  are  dissolved  in  24  times  their  quantity  of  water;  the  lime  pre- 
cipitated therefrom  hy  30  per  cent,  of  crystallized  oxalic  acid;  the  filtrate 
evaporated  to  dryuess;  and  the  acid  dissolved  out  with  alcohol,  filtered  to 
separate  a  small  quantity  of  oxalate  of  lime  which  had  remained  dis- 
Bolved  through  the  medium  of  the  ox  uric  acid,  and  evaporated.  —  (Ques- 
neville,  {J.  Cfiim,  m4d,  4,  225;  also  Pogg.  12,  629),  precipitates  the  ahove 
solution  with  suhacetate  of  lead,  after  neutralization  with  ammonia; 
washes  the  fine  red  precipitate  with  a  large  quantity  of  cold  water;  sus- 
pends it  in  water;  and  decomposes  it  with  excess  of  sulphuretted  hydrogen 
—  because,  if  too  small  a  quantity  be  used,  the  purpuric  acid  likewise  pre- 
sent remains  undecomposed;  —  then  filters  and  evaporates.) 

Properties.  White  crystals  having  a  very  acid  taste  like  that  of 
oxalic  acid;  they  melt  at  a  gentle  heat,  and  solidify  in  a  brittle  gummy 
mass  on  cooling. 

The  lead-salt  of  this  acid  contains  75  p.  c.  lead-oxide  and  25  p.  c. 
hyp.  anhydrous  acid;  the  latter  containing  37"34  p.  c.  C,  16'04  N, 
17-22  [?]  H,  and  2934  0. 

Decompodtiam,  Yields  by  dry  distillation,  hydrocyanate  and  car- 
bonate of  ammonia,  empyreumatic  oil  and  charcoal.  Does  not  leave  any 
red  residue  when  dissolved  in  nitric  acid  and  evaporated. 

Combinations.     The  acid  dissolves  very  readily  in  water. 

The  Alkaline  Oxurates  are  colourless,  perfectly  neutral,  form  white 
precipitates  with  stannous  and  with  lead-salts,  and  do  not  precipitate 
nitrate  of  silver. 

Oxurate  of  Ammonia.  —  The  acid  neutralized  with  aqueous  ammonia, 
yields  by  evaporation  in  sunshine,  crystals  which  have  an  acid  reaction 
in  consequence  of  the  partial  volatilization  of  the  ammonia. 

Oxurate  of  Lime.  —  a.  Basic.  —  Precipitated  in  the  preparation  of 
oxuric  acid  {vid.  sup.).  Tastes  sweet  and  slightly  alkaline.  Contains 
27*5  p.  c.  lime  and  31  water;  becomes  yellowish  when  dry,  and  then 
effervesces  slightly  with  acids.  Dissolves  sparingly  in  cold,  much  more 
freely  in  hot  water;  but  the  solution,  if  saturated  at  a  gentle  heat, 
deposits  part  of  the  lime  at  100°.  —  b.  Neutral  — Formed  by  dissolving 
the  salt  a  in  hot  dilute  nitric  acid,  till  the  alkaline  reaction  is  removed, 
and  cooling.  Neutral  colourless  crystals  permanent  in  the  air,  having  a 
slightly  sweet  taste,  and  containing  12*6  p.  c.  lime,  and  25*5  water.  By 
dry  distillation,  they  first  yield  water,  then  carbonate  of  ammonia  which 
condenses  in  needles,  and  a  liquid  containing  hydrocyanate  with  a  small 
qnantity  of  carbonate  of  ammonia,  and  leave  a  residue  of  carbonate  of 
lime  mixed  with  charcoal.  Dissolves  in  more  than  40  pts.  of  cold  water, 
and  in  a  smaller  quantity  of  boiling  water,  without  decomposition^  and 
crystallizes  out  on  cooling. 

Oxurate  of  Lead.  —  Free  oxuric  acid  does  not  precipitate  neutral 
acetate  of  lead^  but  oxurate  of  lime  forms  a  white  precipitate  with  that 
salt;  a   large   portion    of  the   oxurate  of  lead,  however,  remains   dis- 
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solvedy  and  separates  out  partly  on  heating  the  liquid,  partly  on  evapo- 
rating it  nearly  to  dryness,  after  which  the  salt  may  he  washed  with 
water.     It  contains  75  lead  oxide  and  25  acid. 

Mercurotu  Oxurate.  —  Oxuric  acid  forms  a  white  precipitate  with 
mercuroas  nitrate. 

Oxurate  of  Stiver.  —  The  free  acid  and  its  lime-salt  do  not  precipitate 
nitrate  of  silver  if  diluted  to  a  certain  point.  White  needles  which  taste 
like  nitrate  of  silver,  and  turn  red  on  exposure  to  light. 

Oxuric  acid  dissolves  readily  in  alcohol. 


B.  Niirogen-nudeuB,    C*NAdO*. 

Alloxan. 

C«N»H»0«  =  C"NAdO«,0«. 

Gaspard  Bruonatelli.     Brugn.  Gtom.   11,  38   and   117;  also  Ann, 

Chim,  Phyn,  8,  201;  also  Schw.  24,  808;  also  N.  Tr.  3,  1,  88. 
Prout.     Ann.  FhU.  14,  303. 
LiBBio  &  WoHLER.     Ann,  Fharm.  26,  256. 
Fritzschb.     «7.  pr,  Chem.  14,  237. 
ScHLiEPEB.    Ann  Fharm,  55,  253. 

Discovered  in   1817  hy  Brugnatelli,  who  named  it  Acido  ossierUrtcOf 
erythric  <tcid;  more  completely  examined  hy  Wbhler  &  Liebig  in  1838. 

Formation.  In  the  decomposition  of  uric  acid  by  nitric  acid  (Brug- 
natelli,  Liebig  &  Wohler),  or  by  chlorine  or  iodine.  (Brugnatelli.) 

Freparatum.  1.  Two  pts.  of  a  mixture  of  ordinary  and  of  the 
strongest  fuming  nitric  acid,  exhibiting  a  density  of  1*48  to  1*50,  are 
placed  in  a  flat  basin,  nnd  1  pt.  of  uric  acid  added  in  small  portions  and  with 
constant  stirring,  each  portion  being  added  after  the  effervescence  caused 
by  the  former  portion  has  subsided  and  the  mixture  has  become  cool. 
The  solution,  which  is  now  solidified  to  a  white  crystalline  magma,  is  left 
to  cool  completely,  and  then  placed  on  a  brick  or  on  blotting  paper 
several  times  folded;  the  white  powder  which  remains  after  24  hours, 
dissolved  in  an  equal  weight  of  warm  water,  and  the  bihydrated  alloxan 
left  to  crystallize  from  the  filtered  solution  in  a  warm  place.  (Liebig  & 
Wohler.)  —  In  a  cool  place,  it  would  yield  octohydrated  crystals  by 
which  the  purification  would  be  rendered  more  difficult.  If  weaker 
nitric  acid  is  used,  other  products  are  formed  together  with  the  alloxan, 
and  completely  prevent  the  separation  of  the  latter.  (Liebig  &  Wohler.) 
The  alloxan-crystals  are  often  contaminated  with  a  little  alloxantin,  from 
which  they  must  be  freed  by  solution  in  a  small  quantity  of  cold  water 
and  filtration.  (Liebig.^ 

2.  Twelve  hundreu  grains  of  uric  acid  are  added  in  successive  por- 
tions, and  with  constant  stirring,  to  1700  grains  of  nitric  acid  of  sp.  gr. 
1*412  contained  in  a  flat  dish  (during  which  process  the  liquid  may  be 
allowed  to  become  slightly  warm,  but  too  much  heat,  which  would  de- 
compose the  alloxan,  must  be  prevented  by  cooling  the  dish  in  water). 
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The  whole  is  then  left  to  cool  over  night;  the  cr^talline  magma  thrown  into 
a  funnel  plugged  with  afibestus  [or  better  with  coarsely  pounded  glass]; 
the  last  portions  of  the  mother-liquor  carefully  displaced  by  ice-cold 
water  till  the  liquid  which  runs  through  exhibits  but  a  faint  acid  reaction; 
the  crystals  dissolyed  in  the  smallest  possible  quantity  of  water  of  50°  to 
60°;  the  solution  filtered  and  cooled  till  it  crystallizes;  aud  a  few  more 
crystals  obtained  by  evaporating  the  mother-liquor  at  50°.  The  heat 
must  not  be  allowed  to  exceed  that  limit,  as  in  that  case,  the  nitric  acid 
still  adhering  to  the  crystals  would  convert  a  portion  of  the  alloxan  into 
alloxantin,  and  perhaps  also  into  acid  oxalate  of  ammonia.  —  The  mother- 
liquor  which  remains  after  the  separation  of  these  crystals,  together  with 
that  which  has  run  from  the  draining  funnel,  mixed  with  a  threefold 

2uantity  of  water,  is  treated  with  sulphuretted  hydrogen  gas,  which  pro- 
uces  ailoxantin  and  a  small  quantity  of  dialuric  acid;  and  then  exposed 
for  some  days  to  evaporation  in  the  air,  as  long  as  ailoxantin  separates 
out  (which  may  be  purified  by  solution  in  boiling  water,  filtering  from 
sulphur  and  crystallization),  while  the  mother-liquor  still  yields  a  small 
quantity  of  parabanic  acid,  less  however  as  the  process  has  been  more 
successful.  In  this  manner,  100  parts  of  uric  acid  yield  90  pts.  of  crystals 
of  octo-hydrated  alloxan,  and  a  quantity  of  ailoxantin  corresponding  to 
10  pts.  of  hydrated  alloxan.  Sometimes  100  pts.  of  uric  acid  yield 
altogether  106  to  107  pts.  of  octo-hydrated  alloxan.  Calculation 
(C"N*H*0«  :  C«N«H*0^  8  Aq  =  168  :  214  =  100  :  1274)  gives  as  the 
maximum  127*4  pts.  of  octo-hydrated  alloxan  from  100  pts.  of  uric  acid. 
(Gregory,  Ann.  Fkarm.  33,  335;  FhU.  Mag.  J.  28,  550;  also  J.  pr. 
Chem.  39,  218.) 

Gregory  formerly  used  nitric  acid  of  sp.  gr.  of  1  '30  to  1  *35,  but  this 
was  afterwards  declared  both  by  Schlieper  and  by  Gregory  himself  to  be 
less  advantageous.  Gregory  also  added  uric  acid  to  the  nitric  acid  only 
till  crystals  of  alloxan  began  to  appear  in  the  warm  liquid;  placed  the 
crystalline  magma  which  formed  on  cooling  on  a  funnel  stopped  with 
asbestus,  washed  it  with  a  very  small  quantity  of  ice-cold  water;  dis- 
solved fresh  quantities  of  uric  acid  in  the  mother-liquor  which  ran  ofif; 
placed  the  cooled  mass  in  a  fresh  funnel;  and  proceeded  in  the  same 
manner  several  times  with  the  mother-liquor  which  ran  away,  till  it  no 
longer  acted  upon  uric  acid  even  when  gently  heated. 

Of  similar  nature  is  the  following  method  proposed  by  Schlieper: 
4  oz.  of  nitric  acid  of  sp.  gr.  1'40  to  1*42  are  placed  in  a  beaker-glass 
surrounded  with]  cold  water;  and  uric  acid  added  with  constant  stirring 
and  in  successive  quantities,  as  much  as  can  be  laid  on  the  point  of  a 
knife,  each  portion  being  allowed  to  dissolve  before  the  next  is  added, 
and  care  being  taken  that  the  heat  evolved,  which  up  to  a  certain  point 
fayours  the  regular  decomposition,  does  not  rise  above  30°  or  35°,  as  it  is 
likely  to  do,  if  the  portions  of  uric  acid  are  added  too  quickly  one  after 
the  other,  or  if  too  much  is  added  at  once,  in  which  case  the  alloxan  is 
decomposed  with  eyolution  of  red  fumes.  As  often  as  crystals  of  alloxan 
form  m  the  mixture,  they  are  collected  on  a  funnel  plugged  with 
asbestns,  to  withdraw  them  from  the  further  action  of  the  nitric  acid, 
whilst  the  liquid  which  runs  oflT  is  again  mixed  with  uric  acid,  which  may 
be  added  in  larger  quantities  and  with  less  cooling  of  the  yessel,  as  the 
violence  of  the  action  diminishes.  In  this  manner  crystals  of  alloxan  are 
repeatedly  collected  in  the  funnel,  and  a  thickish  mother-liquor  runs 
away,  which  when  exposed  to  a  low  temperature  for  24  hours,  yields  a 
fresh  quantity  of  allozan-crystals  to  be  collected  in  a  funnel.     The 


with  bftif  its  veigbt  of  warm  water,  heatod  to  60°  or  80°,  and  filtored; 
the  uodiMolved  portion  is  treated  in  the  same  manner.  The  mixed 
filtrates  yield  on  cooling  large  crystals  of  octohydrated  alloxan.  Tbe 
mother-liquor  yields  by  evapomtion  at  30°,  impure,  yellowish  alloxan, 
and  from  tbe  mother-liquor  then  remaining,  parabanic  aoid  may  be 
prepared  by  boiling  with  a  little  nitric  acid.  To  obtain  in  the  form  of 
alloxantin  the  alloxan  still  contained  in  the  thinner  mother-liquor  run  off 
from  tbe  asbeatus-fannels,  this  liquid  ia  nearly  neutralized  with  ohallc  or  oar- 
bonate  of  soda;  j  of  it  saturated  with  sulphuretted  hydrogen  gas,  whereby 
sulpbar  and  alloxantin  are  precipitated,  and  at  tbe  same  time  a  certain 
qoanlity  of  dialoric  acid  is  produced  by  tbe  farther  action  of  that  gae; 
and  tbe  remaining  -^  of  tbe  mother'liquid  added,  tbe  alloxan  of  which 
acts  upon  the  dialuric  acid  in  such  a  manner  ae  to  form  alloxantin;  tbe 
ftlloxantjn,  which  is  completely  precipitated  in  tbe  coarae  of  24  hours, 
ie  then  collected  on  a  filter,  washed  with  cold  water,  dissolved  in  boiling 
water,  filtered  from  the  sulphur,  aud  left  to  crystalliie.  —  By  this  treat- 
ment, 100  pts.  of  uric  aoid  yield  41'7  pts.  of  pure,  11  '7  pts,  of  yellowish 
octohydrated  alloxan,  5*0  pts.  of  parabanio  acid,  and  11*7  pts.  of  al- 
loiantia.  (Scblieper.) 

1  Delffa  (J.  pr.  Ohem.  58,  438)  adds  uric  acid  in  small  portions  to 
twice  its  weij{ht  of  nitric  acid  of  ap.  gr.  1'42,  in  a  capacious  platinum 
crncible  standing  in  cold  water;  the  anhydrous  [bihydrated]  alloxan 
thus  obtained  amounts  to  83  or  85  p.  e.  of  the  uric  acid  consumed.  T. 

3.  Into  a  basin  containing  4  oe.  of  uric  acid  and  8  oz.  of  moderately 
strong  hydrochloric  acid,  6  drama  of  pure  pulverized  chlorate  of  potash 
are  added,  in  tbe  course  of  half  an  hour,  by  successive  portions,  and  with 
oonstant  stirring,  whereby  a  liquid  containing  alloxanttn  and  urea  is 
prodnced,  and,  provided  the  process  be  carefully  conducted,  without  any 
evolution  of  carbonic  acid  or  chlorine:  the  action  is  Attended  with  rise  of 
temperature,  whicb  however  must  not  exceed  a  certain  limit.  Tbe 
resulting  liquid  is  diluted  with  twice  its  bulk  of  cold  water;  decanted 
after  three  hours  from  the  undiaaolved  uric  acid;  this  residue  heated  to 
50°  with  a  small  quantity  of  strong  hydrochloric  acid,  and  another 
2  drams,  or  less,  of  chlorate  of  potash  gradually  added  till  the  uric  acid 
has  disappeared.  The  alloxan  contained  in  the  mixture  of  the  two 
solutions  is  then  converted  by  sulphuretted  hydrogen  into  alloxantin, 
which  ia  collected  on  the  filter  together  with  the  sulphur  (while  a  solution 
contiuning  urea  runs  ofi^;  separated  from  tbe  aulphur  fay  solution  in 
boiling  water  and  filtration;  and  then  left  to  crystallize.  To  convert  tbe 
2  oz.  7  dr.  20  gr.  of  alloxantin  thua  obtained  into  alloxan,  balf  of  it  is 
boiled  with  a  double  quantity  of  water,  nitric  acid  being  dropt  in  at  tbe 
same  time  till  an  efiervescence  of  nitric  oxide  becomes  perceptible;  the 
liquid  kept  hot  on  the  water-bath  till  the  effervescence  is  ended;  a 
portion  of  the  second  balf  of  tbe  alloxantin  then  added  till  a  fresh 
portion  produces  no  efiervescence;  then  again  a  small  quantity  of  nitric 
aoid,  and  so  on,  till  only  a  small  quantity  of  alloxantin  remains  in  excess, 
and  the  nitric  acid  is  completely  decomposed;  the  liquid  filtered  hot; 
and  3  or  4  drops  of  nitric  acid  a'Ided,  to  convert  tbe  alloxantin  com- 
pletely into  alloxan,  whereupon  tbe  liquid  yields  on  cooling  beantifnl 
crystals  of  alloxan.  (Schlieper.) 

BnigDKlatli  added  nitric  uHd  to  oric  Bcid  u  1on|  u  efTervescence  enried ;  decanted 
the  liquid  from  tbe  jellow  flskea  which  were  dopofited  ;  led  these  flikeg  to  dnia  upon 
bibuloui  paper;  diuoWed  them  ia  water j  aai  left  the  filtrate  to  crjataUiie  bj 
eraporatioD. 
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To  obtain  anhydroae  alloxan  from  the  bihydrated  or  octohjdrated 
compound,  the  latter  mast  be  very  carefully  heated  to  100°,  in  order  to 
convert  it  into  the  bihydrated  compound,  and  this,  or  the  pulverissed 
crystals  of  the  same  hydrate,  must  be  heated  for  some  time  to  150° — 160° 
in  a  stream  of  dry  hydrogen  gas.  (Gm.) 

Properties,  Alloxan  in  the  pure  state  is  doubtless  white;  but  a 
product  formed  by  the  action  of  heat  imparts  to  it  a  pale  brown-red 
colour.  (Gm.) 

The  aaueous  solution  tastes  pungent  at  first,  but  afterwards  sweetish. 
.(Brugnateili.)  Its  taste  is  slightly  astringent;  it  reddens  litmus;  colours 
the  skin  purple  after  a  while,  and  imparts  to  it  a  peculiar  and  disgusting 
odour.  (Liebig  &  Wohler.) 

Calculation  according  to  Liebig  &  WSbler's  analyses  of  bihydrated  alloxan. 

8  C 48  ...  33-80 

2  N 28  ....  19-72 

2  H 2  ....  1-41 

8() 64  ....  4.5-07                        '        * 

C»N2H208  142     ....  100-00 

Uebig  &  \\'9hler  regarded  bihydrated  alloxan  (C^Nm^Oi^^  as  the  anhydrous 
compound. 

Decompositions.  1.  The  aqueous  solution  of  alloxan  exposed  to  the 
action  of  a  voltaic  current,  gives  off  oxygen  gas  at  the  positive  pole  and 
deposits  crystalline  crusts  of  alloxantin  at  the  negative  pole.  (Liebig  & 
Wohler.)  It  yields  oxygen  gas  at  the  positive  pole,  and  scarcely  any 
hydrogen  at  the  negative  pole,  but  acquires  at  that  part  a  dark  red 
colour.  (Brugnateili.)  —  2.  Bihydrated  alloxan  yields  by  dry  distillation 
a  peculiar  crystalline  product.  (Liebig  &  Wohler.)  —  It  acquires  a  slight 
reddish  tinge  even  at  1 00°  (Liebig  &  Wohler) ;  and  even  by  exposure  to 
the  heat  of  the  sun.  (Brugnateili.)  This  reddish  tinge,  which  inclines  to 
brown,  increases  somewhat  at  150°,  at  which  temperature  there  is  like- 
wise formed  a  trace  of  a  white,  mealy  sublimate  red  at  the  bottom. 
The  pale  red  solution  of  this  strongly  heated  alloxan  soon  becomes  spon- 
taneously decolorized,  and  like  the  colourless  solution  of  alloxan,  yields 
aUoxantin  with  sulphuretted  hydrogen.  (Gm.) 

3.  Hot  dilute  nitric  acid  converts  alloxan  into  parabanic  acid,  with 
evolution  of  carbonic  acid  (Liebig  &  Wohler); 

C»N«H«0«  +  20  «  C«N»H20»  +  2C0«. 

The  parabanic  acid,  when  heated  for  a  longer  time  with  nitric  acid,  is 
converted  into  carbonic  acid  and  nitrate  of  urea.  Alloxan  cannot  there- 
fore be  recovered  from  its  solution  in  weak  nitric  acid  by  evaporation. 
But  bihydrated  alloxan  is  scarcely  decomposed  by  heating  with  strong 
nitric  acid.  (Schlieper.)  Alloxan  does  not  give  off  nitrous  vapours  when 
heated  with  copper  and  oil  of  vitrioL  (Liebig  and  Wchler.) 

4.  Alloxan  dissolves  in  warm  concentrated  hydrochloric  or  in  dilute 
sulphuric  acid,  with  continuous  effervescence,  and  with  formation  of 
alloxantin.  The  solution  when  heated  for  some  time,  becomes  turbid, 
and  on  cooling  deposits  shining  crystals  of  alloxantin,  while  the  mother- 
liquor  yields  by  evaporation  acid  oxalate  of  ammonia.  The  first  products 
of  the  reaction  are  alloxantin,  oxalic  and  oxaluric  acid: 


the  oxalario  acid  is  conreited  by  further  action  of  hydroohlorio  acid  into 
oxalic  acid  and  urea: 

C«N»H*0»  +  2H0  -  CHKf  +  CWRK)* ; 
and  the  urea  is  RanV.y  resolved  into  carhonic  acid  and  ammoaia,  vhtch 
remuoB  oomhiaed  with  the  oxalic  acid.  (Liebig  &  Wdhler): 

CN'H'O"  +  2110  -  200"  *  2NH'. 
Liebig  (CAtm.  or^.  1,  239)  givea  the  eqaation: 

aCWri'O"  +  6H0  -  C»N'H»0»  +  3C"HO<  +  2C0»  +  2NH>. 
hTdrated       oiilic  acid. 
■lloiantin. 

[The  equation  might  be  however: 

♦C'N'IPO"  +  HHO  -CN'HK)"  t  3C*[PO»  +  iCO"  +  iNH".] 
■nhydrouB       oiilic  acid. 
alioiaatin. 

The  solotioD  rendered  turbid  by  heating  for  a  short  time  frequently 
does  not  deposit  any  crystals  of  alloxantin  on  cooling,  but  only  on  dilu- 
tion with  water  and  standing  for  some  time. 

The  hydrochloric  acid  solutiou,  after  being  heated  fcir  a  short  time, 
forme  with  baryta-water  a  white  precipitate  (alloxan),  hat  after  longer 
heating,  continually  darker  violet  precipitates  (alloxantin),  the  ouloDr 
however  continually  diminishing  bv  longer  boiling,  a  proof  that  tha 
alloxantin  is  decomposed.  The  solution  then  deposits,  on  cooling,  instead 
of  alloxantin,  a  yellow  powder  which  dissolves  slowly  in  water  but 
readily  in  ammonia,  whence  it  is  slowly  precipitated  by  acetic  acid;  its 
coiuposition  is  C'N'H'O',  and  it  forms  yellow  crystalline  grains  with 
ammonia,  but  when  heated  with  excess  of  ammonia,  is  converted  into  a 
yellowish  gelatinous  powder,  which  dissolves  slowly  in  water  but  readily 
in  ammonia,  and  resembles  niycomelate  of  ammonia  (Liebig  &  Wiihler.) 

5.  The  solution,  after  boiling  for  a  short  time  with  excess  of  aoueons 
sulphurous  acid,  forms  a  white  precipitate  with  baryta-water,  and  after 
longer  boiling,  a  violet  precipitate,  the  colour  of  which  however  dimi- 
nishes continually  when  the  boiling  is  continued  still  longer.  (Liebig 
&  Wohler.)  —  But  when  aqueous  alloxan  is  saturated  with  sulphurous 
acid  and  evaporated  at  a  gentle  heat,  the  liquid  yields  on  cooling  large 
transparent  efflorescent  tables  of  a  substance,  which,  when  treated  with 
ammonia,  does  not  form  crystals  of  thionurate  of  ammonia,  hut  solidiGes 
with  it  to  a  reddish  transparent  paste.  (Liebig  &  WShler.)  These 
crystals  appear  to  be  a  compound  of  1  At.  alloxan  with  2  At.  sulphurous 
acid;  for  on  adding  potash  to  a  mixture  of  aqueous  alloxan,  and  excess 
of  sulphurous  acid  till  a  slight  alkaline  reaction  is  produced,  hard 
shining  crystals  of  a  potash-salt  are  obtained,  whose  acid  is  composed  of 
!  At  alloxan  and  2  At.  sulphurous  acid.  (Gregory,  Phil.  Mag.  J.  24, 
189;  also  J.  pr.  Chem.  32,  280.) 

6.  When  aqueous  sulphurous  acid  is  added  to  a  cold-saturated  soln- 
tion  of  alloxan  till  its  excess  beuomes  perceptible  by  the  odour,  then 
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ammonia  added,  and  the  mixture  boiled  for  a  short  time,  a  folution  of 
thionarate  of  ammonia  is  formed,  which  on  cooling  crystallizes  in  shining 
laminiB.  (Liebig  &  Wohler): 

C8N«H«08  +  3NH»  +  2S0«   +  2H0  -  2NH»,C«N»H*0«,2SO«  +  2Aq. 

7.  Aqueous  alloxan  heated  with  peroxide  of  lead  forms  carbonate 
of  lead  and  urea  (Liebig  &  Wohler): 

C"N«H20»  +  40  +  2HO  =  CNm^O*  +  6C0*. 

The  urea  amounts  to  38*41  of  the  bihydrated  alloxan.  [Caloalation  giTes  37*5  p.  e. 
(160  :  60  "-  100  :  37*5).]  Oxalic  acid  and  a  white  powder  insoluble  in  water  bnt  soluble 
in  ammonia,  which  are  also  formed  in  small  quantity,  must  be  regarded  as  unessential. 
(Liebig  &  Wtfhler.) 

8.  Aqneous  alloxan  gradually  dropt  into  a  boiling  solution  of  neutral 
acetate  of  lead,  forms  a  precipitate  of  mesoxalate  of  lead  (ix.  426),  which 
is  flocculent  at  first,  but  afterwards  aggregates  in  the  form  of  a  crystalline 
meal,  while  urea  remains  dissolyed  in  the  liquid: 

a»N«H»0«  +  4H0  =  C«H«OW  +  C«N«H<0». 

But  when  the  acetate  of  lead  is  poured  into  the  solution  of  alloxan,  a 
scanty  rose  coloured  precipitate  is  obtained,  which  is  greatly  increased 
by  addition  of  alcohol,  and  contains  alloxan  tin  and  oxalic  acid.  (Liebig 
&  W5hler.) 

9.  Aqueous  alloxan  forms  with  baryta  or  lime-water,  after  a  while 
only  if  the  alkali  is  in  insufficient  quantity,  but  immediately  if  it  is  in 
excess,  a  shining  crystalline  precipitate  of  alloxanate  of  baryta  or  lime. 
A  similar  action  is  produced  by  strontia- water,  and  by  mixtures  of 
chloride  of  barium,  strontium  or  calcium,  or  of  nitrate  of  silver,  with 
ammonia.  (Liebig  &  Wohler,  pp.  158  and  160).  When  the  alkali  is  in 
excess,  urea  is  found  in  the  filtrate,  and  the  precipitated  alloxanate  of 
baryta  is  mixed  with  mesoxalate.  (Schlieper.)  —  Alloxan  boiled  with 
aqueous  alkalis  is  resolved  into  mesoxalic  acid  and  urea  (Liebig  & 
Wohler): 

aWHK)*  +  4HO  «  C«H«OW  +  (?N2H<0«. 

10.  The  solution  of  alloxan  in  ammonia,  which  has  a  scarcely  per- 
ceptible, reddish  tint,  turns  yellow  when  gently  heated,  and  solidifies  on 
cooling  or  evaporation,  to  a  yellowish  jelly  of  mycomelate  of  ammonia. 
(Liebig  &  Wohler;  see  pase  181.)  The  liquid  retains  in  solution  allox- 
anate and  mesoxalate  of  ammonia,  together  with  urea.  (Liebig.)  — 
The  ammoniacal  solution,  which  is  yellow  at  first,  reddens  and^beoomes  turbid  oa 
standing,  and  deposits  yellow  flakes  which  dissolve  with  red  colour  in  water.  (Brugna- 
telli.)  —  Ammoniacal  gas  passed  at  100^  over  bihydrated  alloxan  forms  a  light  brown- 
red  mass,  which  dissolves  in  water,  forming  a  carmine-coloured  solution.  (Gm.) 

11.  The  saturated  aqueous  solution  of  alloxan  gives  ofiT  carbonic  acid 
when  boiled,  the  evolution  of  gas  continuing  for  a  considerable  time,  and 
the  alloxan  being  resolved  into  alloxantin  and  parabanic  acid: 

[3C8N«H«08=C'«N*H^O"  +  CN-HW  +  2C03.] 

In  consequence  of  the  formation  of  alloxantin,  the  boiled  liquid  forms  a 
blue  precipitate  with  baryta- water,  pnrpurate  of  ammonia  when  treated 
with  carbonate  of  ammonia^  and  yields  a  large  quantity  of  alloxantin- 


the  ■Uomn-iolation  ii  boiJed  down,  ■  red  aobitaiice  remains  together  with  the  aUoiin  ; 
Ihii  labituice  forms  with  water  ■  bright  r«d  solatioa,  which  id  course  of  time  becomes 
ilecaloriied  and  deposits  white  flikes;  it  is  also  decolorised  bj  boiliDg;,  aad  gives  off 
red  TSpoara  [?].  (Bragnatelli.) 

12.  Protoctloride  of  tin,  or  aqueona  bydrochloric  acid  with  lino  or 
Bulpbnretted  hydrogea,  conrerts  aqueous  alloxan  into  alloxantin,  and  the 
two  latter  reaeents  then  convert  the  allozaDtia  iuto  dialurio  acid.  (Liebtg 
&  Wbhier); 

[First:  2C"N5H'0"  +  2  II  =  CN+H^O"  -t-  21IO; 
then :  C"N'H*0»  +  2H  =  2C"N:H*0«.] 

The  chloride  of  tin  immediately  throws  down  oryatala  of  alloxantin. 
Wheo  hydrochloric  acid  is  used  with  ziac,  dialurio  acid  is  found  iu  the 
liquid;  and  if  the  hydrochloric  acid  is  hot  orcoucentrated,  the  precipitated 
nlloxautin  is  converted  into  the  yellow  ahining;  cryetalline  powder  men- 
tioued  on  page  175.  With  sulphuretted  hydrogen,  the  liquid  first  de- 
posits sulphur,  then  crystals  of  ajloxantin,  which,  especially  at  a  boiling 
lieat,  is  converted  by  the  further  action  of  the  sulphuretted  hydrogen, 
into  dialuric  acid.  Aqueous  cyanide  of  potassium  likewise  precipitates 
dialurate  of  potash  from  aqueous  alloxan  after  a  few  hours.  (Liebig  & 
Wbhier,  Ann.  Pharm.  41,  2ai,) 

13.  Aqueous  alloxan  colours  ferrous  salts  deep  indigo-blue,  at  first 
without  precipitation;  hut  on  addition  of  alkali,  a  precipilate  is  imme- 
diately formed.  (Brugnatelii,  Liebig  &  Wiihler.)  —  Aqueous  alloxan 
dissolves  iron  with  yellow,  red,  and  hluo  colour;  in  either  case  the 
Rolution  turns  blue  on  addition  of  an  alkali.  Protoxide  of  irou  forms  a 
yellow  solution  which  turns  blue  on  exposure  to  the  sun  and  by  the 
action  of  alkalis,  but  recovers  its  yellow  colour  after  a  while.  Seaqni- 
oxide  of  iron  forms  a  yellow  solution  which  yields  a  grey  precipitate 
with  a  smaJt  quantity  of  alkali,  but  redisaolves  in  a  larger  quantity, 
forming  a  blue  solution.  These  iron-aolutioDa  when  decomposed  by 
the  g^vauio  current,  deposit  a  blue  crust  at  the  negative  pole. 
(Bnignatelli.) 

14.  Bihydrated  alloxan  struck  on  the  anvil  in  contact  with  potaa- 
sium  detonates  slightly  and  with  a  faint  light.  (Gm.) 

Combinations.  With  wattr. — a.  Bihydrated  Alloxan.  —  Crystallizes 
on  evaporating  a  warm  aqueous  solution  of  alloxan,  in  oblique  rhombic 
prisms  belonging  to  the  oblique  prismatic  (monoclinometric)  system,  and 
Iinving  the  appearance  of  rhonibo'idol  octobedrons  truncated  at  the  sum- 
mits (Hausmanu).  They  are  large,  transparent,  and  colourless,  have  a 
glassy  lustre,  and  are  permanent  in  the  air.  (Liebig  &  Wiihler.) 

Liebig  &  Wiililer. 

8C 48     ...     300    30-41 

2  N,. 28     ....     17-5    17-96 

4  H    4     ....      2-5    2-M 


10  0 

80    . 

,,.     600     . 

49-07 

CTPH'O"  .... 

arpH'o* .. 

2  HO 

Or: 

IfiO    , 

H2     ... 

18     ... 

,,,  1000     , . 

.     88-J5     ... 
.      11-25     ... 

lOO'OO 

Gra. 

88-65 

11-3S 

CWHsc  +  aAq 160     ....  101 

The  bihjdraled  alloxin  wti  heated  fnr  tvo  honrs  t 
h]rdrogen  gss.     Cm, 
TOL.   X. 
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b.  Ociohydraiel  Alloxan,  —  Au  aqueous  solution  of  alloxan  saturated 
while  warm  yields  on  cooliug,  large,  transparent,  colourless  crystals 
belonging  to  the  right  prismatic  system,  and  having  a  nacreous  [vitreous] 
lustre.  They  effloresce  rapidly  in  warm  air,  and  give  off  26  to  27  p.  c. 
water,  either  in  a  warm  or  a  cold  vacuum,  or  when  heated  to  100*  in 
the  air.  (Liebig  &  Wohlcr.) 

Liebig  &  W5Wer.         Gm. 

C«N2H»0»o 160     ....     74-77     73'5     74-72 

6  HO    54     ...     25-23     26*5     25*28 

C«N2ii2os  +8Aq 214     ...   100-00     100*0     10000 

^.  c.  Nonohyilvated  Alloxan.  —  A  solution  of  alloxan  containing  a 
trnco  of  nitric  acid,  deposited  large  masses  having  a  rhorabedral  form 
and  scaliform  on  the  sides.  Tliev  were  found  by  analysis  [the  details  of 
which  are  not  given]  to  contain  C*N^H*0'<»  +  7Aq.  [or  C^N'H'O'+OAq]. 
After  being  kept  in  a  bottle  for  2  or  3  years,  they  were  found  in  summer, 
to  be  partly  converted  into  a  liquid  and  a  quantity  of  crystals.  Tho 
alloxan  was  then  completely  decomposed,  the  products  of  the  decom- 
position being:  (1),  alJoxantin;  (2),  a  heautiful,  easily  crystallizing  body, 
different  from  alloxan  and  alloxan  tin,  and  giving  no  colour  with  baryta- 
water;  (3),  a  lars^c  quantity  of  a  substance  still  more  soluble  and  having 
a  strong  acid  reaction.   (Gregory,  Ann,  Pharm.  87,  126.)  %, 

(f.  Alloxan  dissolves  readily  and  without  colour  in  water.  (Brug- 
natelli,  Liebig  &  Wohler.) 

It  is  insoluble  in  strong  nitric  acid,  and  may  be  precipitated  by  that 
acid  from  its  solution  in  water.  (Schlieper.) 

Aqueous  alloxan  docs  not  decompose  carbonate  of  baryta  or  car- 
bonate of  lime  ;  neither  does  It  act  upon  oxide  of  lead,  even  at  a  boiling 
heat. 

Alloxan  dissolves  readily  and  without  colour  in  alcohol.  (Brugnatelli.) 


r.     Nitrogen-nucleus.     C^NAd^HO*. 

Uramil. 

LinniG  &  WoiiLER.  (1838.)     Aiin.  Phorm,  2d,  274;  313  and  323. 

Formation.  1.  By  boiling  an  aqueous  solution  of  thionuric  acid  or 
cf  thionurate  of  ammonia  supersaturated  with  dilute  sulphuric  or  with 
hydrochloric  acid,  for  a  short  time,  till  it  becomes  turbid,  and  then 
leaving  it  to  cool.  Even  when  the  solution  is  moderately  dilute,  it  aolidifies  to  a 
crystalUne  magma  ixliile  yet   warm 2.   By   boiling    an    aqueous    solution    of 

alloxantin  with  hydrochlorate  or  oxalate  of  ammonia. 

Preparation.  A  solution  of  thionurate  of  ammonia  saturated  in  the 
cold  is  heated  to  the  boiling  point,  hydrochloric  acid  then  added,  the 
boiling  continued  for  a  few  seconds,  the  liquid  left  to  cool,  and  the 
needles  which  slowly  separate,  washed  and  dried. 


ei  on  exposure  to  tlie 

Liabig  &  WBhUr. 

5    . ..      330 

4^     ....     33S6 

6  0    

31'03 

CWH»0« 

143     ....  10000 

100-00 

[Urainil  (CSN'H'O^  ii  to  dialnrie  acid  (C^iBK)*)  u  oitmido  {C<N»H<0*)  to 
ommicscid  (C^NHW);  and  limiUrlT,  the  aoknoKn  C'NHW  wonid  comspond  to 
oxnlic  acid  (C'H*0".)] 

Decompodtions.  I.  Uramil  treated  with  nitric  acid  jfires  off  nitric 
oxide  gas  free  from  carbonic  acid,  and  forms  iv  solution  wliich  is  coloured 
purple-red  bj  ammonia,  and  wlien  evapornted  and  cooled,  solidiSes  to  a 
cr^-stallino  magma  of  altuzan,  wliile  nitrate  of  ammonin,  remains  in  t!io 
mother -liquor,     [Perhaps  in  this  manner: 

CNin'O*  +  20  =  C«N"H=0«  +  NH'.] 

2.  Uraniil  dissolves  quietly  in  cold  oil  of  vitriol,  wljence  it  is  preci- 
pitated \>y  wat«r  as  a.  wliite  powder,  white  only  traces  of  ammonia  remaia 
in  Ihe  Ii(juid.  But  if  the  solntiou  in  oil  of  vitriol  bo  diluted  with  water 
merely  tdl  it  begins  to  show  turbidity,  and  the  mixture  then  boiled,  with 
renewal  of  the  water,  till  it  is  no  longer  precipitated  by  a  large  quantity 
of  water,  it  yields  hy  evaporation  crystals  of  uramilio  acid,  sulphate  of 
ammonia  being  formed  at  the  earae  time: 

aC'N'H'O'  +  3HO  =  CisN'HioO"  +  NH"]. 


[or  perhspa  :     2C»N'H'0«  *   2H0  -  C'N'H'O"  +  NH».] 
anmilic  add. 

When  too  much  sulphuric  acid  is  added,  no  nramilio  acid  is  obtained; 
but  the  liquid,  after  exposnre  to  the  air  for  some  time,  yields  crystals  of 
dimorphous  alloxantin  (or  dialnrie  acidi) 

(CN'H'O'  +  2H0  =  C^N^H'CP  +  NH>)  ? 

3.  When  mercuric  oxide  or  oside  of  eilver  is  added  by  small  portions 
and  not  in  excess,  to  uramil  enspended  in  boiling  water,  the  tnetal  is 
reduced,  but  without  evolution  of  /las,  and  a  purple  liquid  is  obt&ined, 
vhich  on  cooling  deposits  crystals  of  purpurate  of  ammonia,  while  either 
alloxan  or  alloxantin  remains  in  the  mother-liquor.  [Admitting  that 
these  latter  products  proceed  from  oxidation  rarried  too  far,  and  are 
therefore  unessential,  the  equation  will  be: 

2C«N'H'0<'  +  20  =  C'WH'0'=  +  2II0.] 

The  slightest  excess  of  metallic  oxide  decolorizes  the  purple  liquid, 
which  then  contains  allcxanate  of  ammonia,     [Perhaps  in  this  manner: 

CW=H>0'  t   20  4  2H0  =  N1I»,C"N=H<0™.] 
Purpurate  of  ammoniu.  is  more  advantageously  obtained  by  adding  am- 
monia in  small  quantities,  together  wilb  the  metallic  oxide  to  the  uramil 
while  boiling  in  water.     [I'eihaps  the  ammonia  prevents  the  oxidation 
from  going  too  far.] 
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4.  When  a  bot  dilute  solution  of  potash  is  saturated  with  nramil,  a 
small  quantity  of  ammonia  is  evolved,  and  a  pale  yellow  solution  obtained 
which  rapidly  absorbs  oxygen  from  the  air,  acquires  a  continually  deeper 
purple  or  almost  violet  colour,  and  when  exposed  to  the  air  over  night 
deposits  a  large  quantity  of  shining  gold-green  prisms  containing  potash 
[purpurate  of  potash].  The  supernatant  mother-liquor  is  neutral^  and 
contains  either  alloxanate  or  mesoxalate  of  potash.  —  [If  purpurate  of 
potash  be  regarded  as  C"N*H*KO",  and  the  alloxanic  or  mesoxalic  acid 
as  a  secondary  product^  the  equation  will  be: 

2C8N"H«0«  +  KO  +  20  =  C"N*H<KOW  +  NH^  +  3HO] 

When  a  solution  of  uramil  in  potash  is  boiled  for  some  time,  a  large 
quantity  of  ammonia  is  evolved;  the  quantity  of  undecomposed  uramil 
which  can  be  precipitated  from  the  filtrate  by  hydrochloric  acid  con- 
tinually decreases;  and  the  hydrochloric  acid  filtrate  supersaturated  with 
ammonia,  forms  with  chloride  of  calcium  a  white  precipitate,  which  dis- 
solves in  a  large  quantity  of  water,  and  resembles  uramilate,  oxalurate 
or  mesoxalate,  —  or,  if  the  boiling  with  potash  has  been  long  enough  con- 
tinued,—  oxalate  of  lime.  According  to  Liebig,  {Chim.org,  1,  225,) 
uramilio  acid  is  produced  in  this  reaction . 

5.  A  solution  of  uramil  in  ammonia,  boiled  and  evaporated  in  an 
open  vessel,  acquires  a  deep  purple-red  colour,  and  yields  on  cooling 
crystals  of  purpurate  of  ammonia: 

[2C8N«H»0«  +  20  s-  C»«N«HH>i2  +  2H0; 

According  to  this  equation,  the  ammonia  must  be  regarded  merely  as  a 
solvent  of  the  uramil].  —  Liebig  &  Wohler,  on  the  other  hand,  give  the 
equation: 

2CWH*0«  +  30  «  C^^SHW  +  C<NHO*  +  ^At.  hyp.  anhyd. alloxanic  acid  +  3HO 

purparate  of 
ammonia, 

A  solution  of  uramil  in  ammonia'  mixed  with  an  aqueous  solution  of 
alloxan,  also  yields  a  large  quantity  of  purpurate  of  ammonia: 

[C8N»H«0«  +  C8N2H«Os  +  NH»  «  C»«N«H«0>2  +  2H0]. 

Qerhardt  {Ann.  Chim.  Phya.  72,  184),  who,  with  Liebig  &  Wiililer, 
regards  purpurate  of  ammonia  as  C"N*H*0',  or  rather  as  C**N*"H"G" 
gives  the  equation: 

CWil*0«  +  2C9N2H^O»o  +  3NH*  =  C«NWH»'-0>«  +  lOHO. 

Combinations,  Uramil  is  insoluble  in  cold,  sparingly  soluble  in  hot 
water,  from  which  it  crystallizes  on  cooling. 

It  dissolves  in  cold  oil  of  vitriol,  whence  it  is  precipitated  without 
alteration  by  water. 

It  dissolves  without  decomposition  in  cold  aqueous  ammonia  or  potash, 
from  which  it  is  precipitated  by  acids.  (Liebig  &  Wohler.) 


t.   SUrogen-nucUiu.    CNAdXH'O*. 

Dilituric  Aoid. 

CN-HK)"  =  C'NAdXH»0',0'. 

ScHLiEPER.     (1845.)    Ann.  I'Aarm.   56,  23. 


When  &  hot  aqueons  solution  of  ftlloxaiitiii  ia  qaickly  boiled  with  ' 

hydroclilorio  acid;    the  mixture  of  alliturio  aoid  and  alloxantin  which  (| 

precipitates  on  coolinff,  treated  with  nitric  acid,  to  disaolre  ont  the  tatter; 
the  alloxan  separated  from  the  nitric  acid  solution  in  the  form  of  allox-  ',' 

antin  b;  sulphuretted  hydrogen;  and  the  filtrate  mixed  with  nitric  add,—  i 

whereby  the  dialuric  acid  formed  by  the  sulphuretted  hydrogen  is  oon-  j 

verted  into  parabanio  acid, — and  evaporated  down  to  |  of  its  bulk:  I 

dilitnrate  of  ammonia  separates  in  the  form  of  a  yellowish  white  powder, 
which  may  be  pnrified  by  recrystallixation  from  hot  water,  while  soaroely 
anything  bat  parabanio  acid  remains  in  the  liquid. 

Dilitnrate  of  ammonia  [or  the  amide]  crystallises  in  yellow,  brightly  L 

shining  Uniinte,  the  colour  of  which  is  not  removable  by  animal  chareoal, 
bnt  appears  to  be  essential.  ' 

It  dtsfiolves   in  dilute  potash  (not  iu  concentrated   potash -sulution,  ', 

because  the  resulting  potash^salt  is  insoluble  in  that  liquid),  with  evolU' 
tion  of  ammonia;  and  acids  added  to  it,  throw  down  the  acid  potash-salt, 
in  the  form  of  a  yellowish  white  powder.  ' 

It  is  nearly  insoluble  in  cold  and  but  sparingly  soluble  in  hot  water;  | 

insolnblo  in  ammonia;  dissolves  roadily  in  oil  of  vitriol,  whence  it  is  pre- 
cipitated by  water  nndecomposed  and  with  unaltered  amonnt  of  nitrogen. 
It  is  neither  dissolved  nor  decomposed  by  stroDg  nitric  acid. 

n*  to-ealttd  Anmenia-iidl  iritd  at  100°.  Soblfeper. 

8C 48     ....     25-26  2S-57 

4N    66    ....     29*47  30-18  ' 

6H    6    ....       3-16 3-30 

10  O    80    ...     42-11  40-97 

C'N*H«0»  ..  190      ...  10000     100  00 

[If  thii  cmnpoDnd  is  regirded,  not  u  *n  (mmODia-tslt,  but  u  >a  amide  •= 
CN\^H*0>,0*,  *  lie*  which  iccordi  with  all  \Xi  chemical  relationa,  the  add 
contained  in  it  muit  be  C"N>H*O''-C»KAdXH>O',O'.  —  (C"N'H'O«'  +  2H0-NH>- 
C'N'H'O").  The  (diItbm  of  the  foUowIng  ulta  are  calculated  according  to  thli 
bf  pothesia.  Schlieper  on  the  rontrary,  regardi  the  acid,  which  he  likewiae  luppoiea  to 
be  bibawc,  ai  C'N'HK)'',  or  in  the  hjp.  anhTdroqi  Btate,  CN'HO".  —  Laurent, 
Oimpl.  rmd.  31,  353),  giiM  for  the  hjrdrated  acid  the  fonnnla  ClOfl'O"  - 
DWXH'O".] 

Pota»k-»aU. — a.  Netdral. — Obtained  by  boiling  the  ammonia-salt  with 
dilute  potash,  till  ammonia  is  no  longer  evolved,  adding  alcohol  to  the 
hot  solution  till  the  precipitate  begins  to  become  permanent,  and  leaving 
it  to  crystallize  by  cooling.  Lemon-yeilow,  shining,  loosely  aggregatM 
needles.  They  do  not  give  ofT  water  at  1 00°,  but  at  a  highei  temperature 
tliey  deBagrate  suddenly,  with  evolution  of  carbonic  and  cysoio  acid^, 
and  are  converted  into  cyanate  of  polash  free  from  charcoal,  [probably 
thus: 

CN'H'K'O"!  -  2C-HK0-  +  C=NHO=  +  aCC  +  2HO.] 
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Thej  dissolve  pretty  readily  in  water^  but  are  insoluble  in  alcohol. 

Needlei  dried  at  100**.  Schlieper. 

2K0 94-4     ....  35-30     34-35 

8C 48-0     ....  17-95 

3N 420     ....  15-71 

3  H 30     .  .       112 

10  0 80  0     ....  29-92 

C8NAdXHK202,o«  2674     ...  10000 

According  to  Schlieper,  the  formula  is  2KO,CX»H08  +  Aq. 

b,  Acid-aalt,  —  Obtained  by  precipitating  tbe  aqueous  solution  of  a 
with  a  stronger  acid.  Yellowish  white  powder,  which  behaves,  when 
heated,  like  the  salt  a.  It  dissolves  in  oil  of  vitriol,  and  is  precipitated 
therefrom  by  water  without  any  alteration  in  the  amount  of  potash.  It 
dissolves  sparingly  in  cold,  more  readily  in  hot  water,  whence  it  crystal- 
lizes out  on  cooling.  Contains  21*78  p.  c.  potash,  and  is  therefore 
KO,  C^N'HOS  2Aq.  [The  formula  C^N»H*KO^=»  requires  20/6  p.  c. 
potash.] 

Silver-talt.  —  Nitrate  of  silver  is  not  precipitated,  either  by  the 
ammonia  or  by  the  acid  potash-salt;  but  the  neutral  potash  immediately 
throws  down  from  it  a  powder  of  a  bright  lemon-colour.  This  salt  deto- 
nates when  heated  almost  like  a  fulminate,  and  in  consequence  of  the 
scattering  which  takes  place,  leaves  only  4876  p.  c.  silver.  (Schlieper.) 
[The  formula  C*N»H'Ag*0'*  would  require  53-33  per  cent] 


/;.     Nitrogen-nueleus.     C'N*H*. 

Mycomelic  Acid. 

C«N*H*0». 
Or:  C«N*H*0*  =  C«N*H*,OM 

LiEBiG  &  WbULEB.     (1838.)    Ann.  Fhm^.  26,  304. 

Formation  and  Preparation,  Aqueous  alloxan  assumes  a  yellow 
colour  when  gently  heated  with  ammonia,  and  if  tho  mixture  is  concen- 
trated, deposits  mycoraelate  of  ammonia,  immediately  after  the  heat  has 
been  applied,  as  a  heavy  brownish  yellow  powder;  but  if  the  mixtnre  u 
dilute,  it  deposits  the  salt  after  a  while  in  the  form  of  a  yellowish  trans- 
parent jelly.  —  [perhaps  in  this  manner: 

C«N«H"0»  +  3NH»  =  NH3,C«N^H»05  +  3H0 ; 

or,  if  perfectly  dried  mycomelic  acid  be  not  G®iS'*H«0*,  but  C«N*H*0*,  the 
equation  must  be: 

CN2H«08  +  3NH3  =  NH3,C8NH^O<  +  4  HO.] 

The  acid  may  be  precipitated  by  sulphuric  acid,  either  from  the  hot 
aqueous  solution  of  mycomelate  of  ammonia  obtained  as  above,  or  imme- 
diately from  the  aqueous  solution  of  alloxan  heated  with  ammonia. 


gelMinous  sulistaDce;  but  after  waabin^  it  dries  up  to  a  yelloT 
coherent  powder,  which  reddens  litmus. 

Dried  at  100°.         Liebig  &  Wohler.  Cakulalioa. 

8  C...... 48     ....     32-22     33-13  8  C  43 

4N    &6    ..,.     37-39     38-3a  4N  56 

5  H    5     ....      3-36    3-57  4  H 4 

5  0    40     ....     2584     24-94  4  0 32 


C?N'H'05....  149     ...100-00    100-00  CWIPO"  ....  140    ....  lOO'OO 

CdcnUtiun  i  a  fbnnded  on  the  (uppositioa  tbat  the  tilt  dried  &t  120°  retains 
IHO,  which  Rould  CMHjie  at  a  higher  temperature. 

Tlio  acid  dissolved  in  potash  is  decomposed  on  boiling,  with  evolution 
of  ammonia,  (Liebig,  Chim.org.) 

Combinations.  Ulyconieljc  acid  dissolves  slowly  in  cold,  readily  in 
hot  tnal^r. 

It  decompoeea  the  alkaline  carbonates. 

MyeomelaU  of  AiWH.oui<i.  —  A  solution  of  alloxan  in  warm  concen- 
trated ammonia,  boated  till  it  becomes  decolorized,  deposits  thiy  salt  on 
cooling,  in  the  fofni  of  a  yellowish  powder,  sontetiines  floccnlent,  bouio- 
times  granular. 

ifffcomelaCe  of  SUiiei:  — The  ammouLa-salt  throws  down  from  nitrato 
of  silver,  yellow  ^umuiy  fiakea,  which  may  be  hentcd  in  the  liquid  to  the 
boiling  point  without  decompoeitlon,  torn  yellowish  brown  when  washed, 
especially  in  the  dark,  and  then  dry  up  to  bard  grey  lumps,  which  yield 
an  olive-green  powder.  The  salt  when  heated,  yields  a  copious  subli- 
mate of  cyanato  of  ammonia,  wliith  changes  to  urea  when  dissolved  in 
water,  and  a  crystalline  substance,  having  a  peculiar  oihiur  nnd  red- 
dened by  the  presence  of  anollier  auh.-tance.     It  is  insoluble  in  wattr. 


(Liebig  6c  Wiihler.) 


Liebig  &  Wiiblf  r. 


Coiijugaltd  Comji'junds  allied  lo  the  pivcediii'j. 

Thionuric  Acid. 
C*N'H'0",2S0' =  C"^^AdM10',0'  +  2S0M 

LiEBio  &  WonLEK.  (18S8.)  Ann.  Pkarm.  26,  2C8,  314,  and  331. 
Formation,  p.  1 76,  G. 
Preparation  of  Thumurate  nf  Ammonia.     1 .  Sulphurous  acid  ia  addotl 
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destroyed,  tbe  liquid  then  immediately  supersaturated  with  ammonia, 
boiled  for  half  an  hour,  and  left  to  crystallize  by  cooling.  —  2.  Better  : 
An  aqueous  solution  of  sulphite  of  ammonia  is  mixed  with  excess  of  car- 
bonate of  ammonia,  then  with  aqueous  alloxan,  the  mixture  kept  in 
a  state  of  ebullition  for  half  an  hour,  and  then  left  to  crystallize  by 
cooling. 

Preparation  of  Thionuric  Acid.  —  A  solution  of  thlonurate  of  ammo- 
nia in  hot  water  is  precipitated  by  neutral  acetate  of  lead,  the  preci- 
pitate washed,  suspended  in  water,  and  decomposed  by  sulphuretted 
hydrogen,  and  the  filtrated  evaporate  at  a  gentle  heat. 

I^roperties.  White  mass,  consisting  of  needles;  reddens  litmus 
strongly;  has  a  very  sour  taste;  permanent  in  the  air. 

The  acid  mixed  with  ammonia  reproduces  the  crystals  of  thionurato 
of  ammonia. 

Calculation  qf  the  free  acid: 

8C 48     ....  21-52 

3  N 42     ....  18-84 

5  H 5     ....  2-24 

8  0 64     M..  28-70 

2  S0> 64     ....  2870 

C«N5H*0*,2S02 223    ....  100-00 

Liebig  &  'W($liler  assume,  and  probably  with  reason,  according  to  the  behayiour  cf 
the  acid  and  its  ammonia-s^t  in  yarioos  reactions,  that  it  contains,  not  salpharic  but 
aolphnrous  acid. 

Decomposition,  The  aqueous  acid  becomes  turbid  when  boiled,  and 
solidifies  during  the  ebullition,  in  consequence  of  the  formation  of  silky 
needles  of  uramil,  sulphuric  acid  being  set  free  at  the  same  time :  — 
[Perhaps  in  this  manner  : 

C'*N3H»0«,2S02  =  C»N>H»0«  +  2S0».] 

Combinations.     The  acid  dissolves  readily  in  water. 

The  neutral  ihionurates  contain  2  At.  base;  they  yield  sulphite  of 
potash  by  fusion  with  hydrate  of  potash,  and  evolve  sulphurous  acid 
when  treated  with  oil  of  vitriol. 

ThionurcUe  of  Ammonia.  —  For  the  preparation,  tid,  sup.  —  Colourless  four- 
sided  tables  and  laminsB,  having  a  mother-of-pearl  lustre  when  dry. 
They  assume  a  rose-colour  at  100^,  (giving  oJQT  6  p.  c.  or  2  At.  water. 

! Liebig,  Chim,  org.'\\  They  may  be  recrystallized  without  decomposition 
rom  water,  in  whicn  they  dissolve  very  sparingly  at  ordinary,  but  very 
readily  at]  higher  temperatures.  When  fused  with  hydrate  of  potash, 
they  yield,  not  sulphate  but  sulphite  of  potash.  The  aqueous  solution 
reduces  selenium  from  selenious  acid : 

[2NH»,C8NSH«08,2SO»  +  SeO^  =  C^xsipos  +  3NH3  +  2S03  +  Sc]. 

The  solution  reduces  silver  from  the  nitrate  in  the  specular  form.  —  At 
ordinary  temperatures,  it  is  not  decomposed  by  an  excess  of  sulphuric 
hydrochloric  or  nitric  acid;  but,  at  a  boiling  heat,  the  mixture  becomes 
turbid,  and  solidifies  to  a  magma,  consibting  of  needles  of  uramil, 
(amounting  to  47*05  p.  c),  and  the  filtrate,  which  contains  the  liberated 
sulphuric  acid,  precipitates  chloride  of  barium.  —  On  evaporating  the 


phiirtc  acid,  at  a  gentle  heat,  a  large  qnantitj  of  Hub  wbito  needleit  lis 
obttuned,  consiatiog  of  a.ci(l  thionaiate  of  ammoniaj  with  a  large  qnaatity 
of  sulphuric  acid,  uramil  is  obtained,  and  changee  to  uramilic  acid,  and 
with  a  atill  larger  quantity  of  sulphuric  acid,  the  latter  ifl  converted  into 
dimorphous  allozantin  [or  dialurio  acid].  —  (Acid  thionur&te  of  ammonia 
is  obtained,  when  the  aqueous  solution  of  1  At.  of  the  neutral  salt  is 
evaporated  at  a  gentle  l>eat  with  1  At.  hydrochloric  acid,  in  the  form  of 
white  crusts  composed  of  small  crystals.)  (Gregory,  P/til.  Mag,  J,  24, 
189.) 


Crytlalliifd.  Uthig  &  WQhlcr. 


!NH',C'K«HK)",2S(y  +  2Aq 275     ....  10000 


Thionvrale  ^  Baryta.  —  The  ammoniBcal  salt  throws  down  from 
chloride  of  harium,  tranHlnceet,  gelatinous  dakea,  which,  after  a  while, 
become  opa<]ue  and  crystalline,  dissolve  readily  in  hydrochloric  acid, 
and  when  boiled  with  nitric  acid,  yield  sulphate  of  baiyta,  but  no  free 
sulphuric  acid. 

ThionuraU  of  Lime.  —  A  warm  aqneons  mixture  of  thionuTBte  of 
ammonia  and  nitrate  of  lime  deposits  short  silky  ueedlee,  contuning 
]9-5p.  0.  (2  At.)  lime. 

Tkiirnvratt  of  Zine.'^  Kn  aqueous  mixture  of  the  ammoniasalt  with 
n  zinc-salt,  soon  deposits  thionurate  of  zinc  in  small,  lemon-yellow, 
sparingly  soluble,  crystalline  nodules. 

Tkionvrate  of  Lead.- — The  hot  solution  of  thionurate  of  ammonia 
forms,  with  neutral  acetate  of  lead,  translucent  gelatinous  flakes,  which 
on  cooling  change  to  white  or  rose-culoured  slender  needles,  united  in 
tufts.  The  salt  yields  by  distillation,  urea,  and  a  peculiar  product  which 
crystallises  in  large  lamioie.  Its  solution  in  hot  nitric  acid,  the  forma- 
tion of  which  is  attended  with  effervescence,  depoKits  sulphate  of  lead, 
neither  lead  nor  sulphuric  remaining  in  the  filtrate.  It  dissolves  in  dilute 
hydrochloric  acid. 


50-U 
10-74 
9-40 
111 
10-74 
17-90 

liebig  &  WBbler. 

8  0  

6i    . 

(?N»H»PbK)",2SO"  +  2  Aq 

4*7     . 

.  10000 

Thionurate  of  Coppir.  —  The  ammonia-salt  forms,  with  sulphate  of 
copper,  a  light  brownish  yellow  prefdpitate,  which  is  doubtless  a  cuprous 
salt.  When  heated,  it  dissolves  with  brownish  yellow  colour  in  the 
liquid,  and  separates  again  on  cooling  in  the  amuiphous  state.  (Liebig  &. 
Wbhler.) 
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AUoxfiuitin. 

LiEBio  &  WoHLEu.  (1838.)    Ann,  Fharm.  26,  262  and  309. 
Fbitzsche.  £tUL  sclent,  de  VAcad.  de  Fetti'fb.  4,  81;  also/,  ^r,  Ckem, 
14,  237. 

Uroxin  (Fritzsche),  Ailoxaniine, 

Farmathn,  1.  Bj  the  action  of  warm  dilute  nitric  acid  npon  uric 
acid.  —  2.  By  heating  alloxan  for  a  short  time  with  dilute  sulphuric 
acid,  or  boiling  it  for  a  long  time  with  water,  or  by  treating  the  aqueous 
solution  of  alloxan  with  sulphuretted  hydrogen,  or  with  hydrochloric 
acid  and  zinc,  or  with  protochloride  of  tin.  —  3.  By  boiling  uramil  with 
dilute  sulphuric  or  hydrochloric  acid.  —  4.  By  heating  thionurate  of 
ammonia  with  a  larger  quantity  of  dilute  sulphuric  acid.  (Liebig  & 
Wohler.)  —  5.  Apparently  also  m  the  decomposition  of  cafiein  by  chlo- 
rine. (Tlochleder,  vid.  Cqfein.) 

Preparation.  1.  Dry  uric  acid  is  added  to  warm  and  very  dilute 
nitric  acid,  till  the  resulting  colourless  or  pale  yellow  liquid  no  longer 
acts  upon  it;  the  solution  gently  evaporated  till  it  assumes  an  onion-red 
colour;  then  cooled;  and  the  crvetals  purified  by  recrystallization  from 
hot  water.  (Liebig  &  Wohler.)  —  Or  dilute  nitric  acid  is  gradually  added 
to  1  pt.  of  uric  acid  in  32  pts.  of  water,  till  all  the  uric  acid  is  dissolve*!; 
the  solution  then  evaporated  down  to  two-thirds;  and  the  crystals  which 
separate  after  a  few  days,  purified  by  recrystallization.  (Liebig.)  A 
similar  mode  of  preparation,  which,  however,  yields  a  quantity  of 
alloxantin  amounting  only  to  10  p.  c.  of  the  uric  acid,  is  described  by 
Fritzsche. 

2.  Sulphuretted  hydrogen  is  passed  through  an  aqueous  solution  of 
alloxan;  the  resulting  magma  heated  till  the  alloxantin  dissolves;  then 
filtered  from  the  precipitated  sulphur;  and  the  filtrate  left  to  crystallize. 
(Liebig  &  Wohler.) 

3.  A  solution  of  alloxan  in  dilute  sulphuric  acid  is  heated  for  a  few 
minutes,  whereby  it  becomes  turbid,  and  yields  crystals  of  alloxantin  on 
cooling.  (Liebig  &  Wohler.) 

4.  Alloxantin  is  likewise  obtained  as  a  secondary  product  in  the 
preparation  of  alloxan  by  Gregory's  process  (p.  171);  also  in  Schlieper's 
method   of  preparing  alloxan  with   nitric  acid  or  chlorate  of  potash 

(p.  172.) 

5.  When  dialurate  of  ammonia  is  evaporated  at  a  gentle  heat  with  a 
large  excess  of  dilute  sulphuric  acid,  and  the  solution  left  to  stand  fur 
some  time,  dimorphous  alloxantin  crystallizes  out,  differing  from  ordinary 
alloxantin  by  its  peculiar  crystalline  form,  but  exhibiting  the  same 
composition.  (Liebig  and  Wohler.)  This  product  is  crystallized  dialuric 
acid  converted  into  alloxantin  by  the  action  of  the  air.  (Gregory.) 

The  crystals  of  alloxantin  obtained  by  either  of  these  processes  arc 

freed  from  their  water  of  crystallization  by  heating  them  to  150°.  (Liebig 

&  Wohler.) 

Of  the  properties  of  anhydrous  alloxantin,  nothing  is  known  (vid, 
Hydrated  Alloxantin.) 


i  H    
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DecompotUions.  1.  Alloxantio  yielJa  by  dry  distillation  a  peculiar 
crystalline  product.  (Liebig  &  W&Ller.) 

2.  WLen  heated  in  cblorine- water  it  is  converted  into  allosnn.  A!sn, 
with  slight  eflerTesceDce,  when  dilTuEed  in  boiling  water  and  mixed  with 
a  small  quantity  of  nitric  acid,  tbe  nllo^aD  separating  from  the  liquid 
after  evaporation  to  a  eyrup.  (I-lebig  and  Wohler.)  The  hot  solution  of 
allosantin  is  libcvise  converted  into  alloxan  by  eclenioas  acid,  nith 
precipitation  of  selenium  (Liebig  &.  Wohler): 

[Ci'N'll^O"  -i-  20  -  2C'N'i:;0».] 

3.  A  solution  of  alloxantin  in  aqueous  hydrocliloric  acid  rapidly 
boiled  down  to  a  ginal)  quantity,  dcpo^tita  ou  cooling,  a  white  powder  of 
allituric  acid  (iz.  443),  together  with  unaltered  alloxantin.  (Schlieper.) 
[With  eroiotion  of  cnriioiiic  ocitl  ?] 

4.  AqueoM  alloxantin  reduces  mercuric  oxide  with  evolution  of  gas, 
and  appears  to  form  a  solution  of  mercurous  alloxanate.  {Liebig  & 
Wohlcr;  Liebig,  C/iim.  oiy.).  —  When  aqueous  alloxantin  is  heated  with 
oxide  of  silver,  silver  is  reduced,  with  eflorvescence  and  formation  of 
oxalnrate  of  silver,  which  remains  in  solulioa  (Liebig): 

[C^NUI^O"  +  (AtO  t-  3H0  -  2C«N=H3AgO»  +  4C0'  +  6.\g.] 

Froui  a  solution  of  nitrate  of  silver,  aqueous  alloxation  immediately 
throws  down  black  luetallic  silver,  after  which  tbo  filtrate  yields  a  while 
precipitate  with  baryta-water.  (Liebig  &  Wohler).  —  Alloxftntin  ia  de- 
composed by  peroxide  of  lend,  like  alloxan.  (Liebig  &  Wohler). 

3.  Aqueous  alloxantin  forms  with  baryta-water  a  thick  violet  preci- 
pitate, and  when  tbe  mixture  ia  heated,  ultimately  yields  alloxanate  and 
dialurate  of  baryta.  (Liebig  &  Wohler.) 

[C'N'H'O"  +  3BbO  +  ho  -  C'S'U'Ba'O"  +  aXiHiBaO". 

[Doei  the  violet  colour  which  the  precipitate  at  first  exhibits  ari»c  fram  basic  parparu1« 
of  baryt«?]  —  The  violet  precipitate,  when  boiled,  first  turns  while  and 
then  disappears.  When  baryta-water  is  gradually  dropt  into  a  solution 
of  alloxantin  in  boiling  water  free  from  air,  each  drop  produces  a  dtoji 
violet  precipitate  which  redissolves  without  colour;  as  the  quantity  of 
baryta-water  is  further  increased,  tho  liquid  suddenly  becomes  turbid 
and  deposits  dialurate  of  baryta  in  the  form  of  a  reddish-white  powder; 
and  after  this  powder  has  been  completely  precipitated  by  baryta-water, 
a  still  further  quantity  of  that  rengcnt  producer  a  white  precipitate  of 
alloxanate  of  baryta,  part  of  which  remains  in  solution  together  with  a 
small  quantity  of  area.  (Liebig  &  Wiihier.) 

6.  Aqueous  solutions  of  alloxantin  and  sal-ammoniac  thoroudily 
freed  from  air  by  boiling,  immediately  foriu  a  purple-red  mixture  which 
soon  becomes  paler  in  colour  and  deposits  colourless  or  reddish  shining 


188  butylenk:  nitrogen-nuclei. 

ficales  of  urainil  (p.  178),  \7hile  alloxan  and  hydrochloric  acid  remain  in 
solution  (Liebig  &  Wbhler): 

[CWN^H^O"  +  NH^Cl  =  C»N»H«0«  +  C^l^H^Qfi  +  HCl.] 

uramii. 

Other  amnion iacal  salts,  as  the  oxalate  and  acetate,  behave  with  allox- 
an tin  in  the  same  manner  as  sal-ammoniac^  excepting  that  the  precipitate 
has  a  deeper  red  colour,  and  is  thicker  and  less  crystalline.  (Liebig  & 
Wohler.) 

7.  When  free  ammonia  comes  in  contact  with  alloxantin,  2  At  of  it 
enter  into  combination,  forming  purpurate  of  ammonia  (Gm.) : 

[C»«Nm*0"  +  2NH8  =  CWN«H80»  +  2H0]. 

When  dry  ammoniacal  gas  is  passed  over  finely  pounded  alloxantin, 
that  substance  turns  red  at  the  ordinary  temperature,  and  at  100°,  i^ivea 
off  water,  and  is  completely  converted  into  a  deep  brown-red  powder  of 
purpurate  of  ammonia.  (Gm.).  —  To  render  the  decomposition  as  com- 
plete as  possible,  the  mass  must  be  taken  out  a  few  times,  finely  tritu- 
rated again,  and  the  ammoniacal  gas  allowed  to  act  upon  it  for  several 
hours.  (Gm ) 

[The  conflicting  resnlts  obtained  by  Liebig  &  WShler  and  by  Fritxscbe  respecting 
purpurate  of  ammonia,  alloxantin,  and  the  allied  com  pounds ,  induced  me  to  attempt  to 
bring  them  into  accordance  with  one  another  and  with  the  nucleus-theory,  and  to  dis- 
cover formulae  differing  as  little  as  possible  from  the  analyses  of  those  distinguished 
investigators,  and  affording  at  the  same  time  a  complete  explanation  of  the  remarkable 
decompositions  of  those  compounds.  But  the  formulae  which  I  found  to  be  the  most 
probable  required  that  alloxantin  should  be  completely  converted  by  ammonia  into 
purpurate  of  ammonia.  It  is  true  that  those  chemists  had  already  observed  the  red 
tint  of  the  ammoniacal  solution  of  alloxantin,  but  they  had  by  no  means  regarded  it  as 
the  essential  circumstance ;  on  the  other  hand,  it  was  stated  by  Liebig  &  Wbhler,  as  well 
as  by  Gregory,  that  to  insure  an  abundant  formation  of  purpurate  of  ammonia,  a  large 
quantity  of  alloxan  must  be  present  as  well  as  alloxantin  and  aqueous  ammonia.  It 
must  however  be  observed  that  an  excess  of  aqueous  ammonia  quickly  decolorixes 
purpurate  of  ammonia,  and  that  the  alloxan  may  serve  to  convert  the  uramii  produced 
at  the  same  time  into  purpurate  of  ammonia  (p.  189, 8),  and  also  to  transform  the  excess 
of  ammonia  into  alloxanate  of  ammonia,  and  thereby  weaken  its  decomposing  influence. 
The  above*described  experiment  with  pulverized  alloxantin  and  ammoniacal  gas,  appears 
therefore  to  be  decisive.  The  laws  of  the  nucleus-theory,  which  guided  me  in  these 
investigations,  led  me  also  to  suspect  that  alloxan,  previously  supposed  to  be  C^N*H^Oi^, 
really  contained  2U0  more,  an  idea  which  was  confirmed  by  experiment.  —  My  best 
thanks  are  due  to  Dr.  v.  Weltzien  for  the  very  pure  alloxan  and  alloxantin  with  which 
he  supplied  me  for  this  research] . 

Alloxantin  turns  red  on  exposure  to  air  containing  ammonia.  Its 
hot  aqueous  solution  is  coloured  purple-red  by  ammonia,  but  becomes 
colourless  again  when  further  heated,  or  when  left  for  some  time  in  the 
cold.  (Liebig  &  Wohler.) 

When  moistened  alloxantin  is  introduced  into  a  tube  containing  air 

and  standing  over  mercury,  and  a  few  drops  of  ammonia  passed  up,  the 

alloxantin  immediately  acquires  a  deep  purple  colour  from  the  action  of 

the  rising  ammoniacal  gas,  and  absorbs  a  larger  quantity  of  oxygen,  but 

its  colour  is  immediately  afterwards  diminished  by  the  excess  of  am* 

monia.  (Fritzsche.)  [This  copious  absorption  of  oxygen  I  did  not  observe ;  at  all 
events  the  preceding  observations  show  that  it  is  not  necessary  to  the  formation  of 
purpurate  of  ammonia.] 

Aqueous  alloxantin  turns  red  when  heated  with  acetate  of  ammonia, 

but  not  with  nitrate;  but  when  evaporated  with  the  latter,  it  leaves  a 

purple  residue.  (Gm.) 


allozantin,  and  saiiiplea  of  the  liquid  gently  heated  with  ammonia,  the 
ammonia  produces,  aa  the  qnaDtity  of  oitrio  acid,  and  conseqneiitly  of 
nfloxnn,  increases,  a  continaally  deeper  parple  oolourj  but  when  sufficient 
nitric  acid  has  been  added  to  convert  the  alloxautin  completely  into 
alloxan,  the  reddening  with  ammonia  ceases.  (Liebig  &  Wbhler.)  — 
[Thl(  ii  pcrbapi  eiplaiaed  by  the  preceding  obsemtioiu.] 

8.  The  solution  of  alloxantio  in  thoroughly  boiled  water,  mixed 
with  ammonia  and  boiled  till  the  purple  colonr  has  completely  disap- 
peared, yields  chamoie-coloured  crystalline  cruala  of  uramil;  the  yellow 
mother-liquor  becomes  purple  on  exposure  to  the  air,  deposits  crystals  of 
pnrpnrate  of  ammonia,  and  ultimately  coagulates  to  a  jelly  of  myco- 
melate  of  ammonia.  (Liebig  &  Wohler.)  — In  this  reaction  as  in  that 
with  eal-amnioaiac,  uramil  and  alloxan  are  first  produced,  and  tlieee  by 
their  mutn&l  action,  with  the  aid  of  ammonia  and  the  air,  form  purpurate 
of  ammonia;  moreover  the  alloxan  witli  ammonia  forms  niycomelate  of 
ftmmoaia.  (Liebig  &  Wbhler.)  —  [Or  rather: 

C'WH'O"  +  4NH'  -  Cf'N'H'O'  +  NII',C"N'H'0'  +  4H0. 

Part  of  the  uramil  wliicli  remains  dissolved  in  the  ammonia  is  at  the 
same  time  converted  by  the  oxy^ea  of  the  air  into  purpurate  of  am- 
monia.]—  When  alloxantin  dissolved  in  aqueous  ammonia  and  boiled 
till  it  loses  its  colonr  is  cooled  to  70°,  every  drop  of  aqueous  alloxan 
added  to  the  liquid  produces  a  deep  purple  colour,  and  the  solution 
then  deposits  a  few  crystals  of  purpurate  of  ammonia,  together  witli 
flakes  of  uramil  (Liebig  &  Wiihler): 

CWH'O""  +  CtPH^O"  +  3NH>  =  C'^Nm'O'  +  NH',C*NHO<  +  8HO. 
purpurate  of     I  At.  altoxHDkle 


(Uebig  &  Wbhler.)  —  [Or  perhaps,  as  uramil  was  found  by  Liebig  & 
Wbhler  to  be  present  in  the  Doiled  ammonincal  solution  of  alloxantin: 

tWH'O'  +  C»N3H'0»  +  NH»  -  CN'M^O"  +  2HO.] 

uramil.  alloiin.  purpurate  of 

9.  When  a  solution  of  alloxantin  in  ammonia  is  repeatedly  evapo- 
rated at  a  gentle  heat  in  an  open  vessel,  and  each  time  redissolved 
in  ammonia,  it  finally  leaves  pure  oxalurate  of  ammonia  (Liebig  Si 
Wahler): 

3t?N»H*0"  +  6NK»  +  7HO  -  4(NH»,C>PH"0«)  +  5H0. 

(Liebig  &  Wohler.)  —  [SliouIJ  not  other  products  be  fonneil  at  the  same  time  ?] 

10.  Alloxantin  dissolved  in  water  is  decomposed  by  long  keeping, 
even  out  of  contact  of  air,  -and  loses  its  characteristic  properties. 
(Pritzsche.)  It  becomes  in  fact  sour;  forms  with  baryta  water,  no  longer 
a  violet  but  a  white  precipitate;  and  leaves  when  evaporated  crystals 
having  the  appearance  of  alloianic  acid.  (Gregory,  /"M.  Moff.  J. 
24,  IflO.) 

11.  Sulphuretted  hydrogen  passed  through  a  solution  of  alloxantin 
in  boiling  water  yields  a  precipitate  of  sulphur,  and  converts  the  allox- 
antin into  dialaric  acid  (Liebig  &  Wbhler): 

[C'N^H'O"  +  2HS  +  2HO  -  aCN^ft'C  +  2S]. 
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CoDihinatioiis,     With  water: 

a.  Hydrated  AUoxaniin.  —  Obtained  by  crystallization  from  water. 
Transparent,  colourless  or  yellowish,  oblique  rhombic  prisms,  hard  bat 
very  friable.  The  angle  of  the  obtuse  lateral  edge  is,  in  ordinary  allox- 
rmtiu  =105°;  in  dimorphous  alloxantin  =^121^  Alioxantin  reddens 
litmus,  even  after  being  crystallized  six  times  from  water.  It  turns  red 
by  exposure  to  air  containing  ammonia.  (Liebig  &  Wohler.) 

.     29-81  30-52  30-06 

.     17-39  17-66  17-52 

311  315  304 

.     4969  48-67  49-38 


16  C 

Cryttali, 
9G 

4  N    

56 

10  H 

10 

20  O 

160 

C'«Nni*0'»  +  CAq.     322     . 

Or; 
a^VH^O" 

...  10000     ... 
2^18     .... 

....  100-00     100-00 

Liebig  &  Wo:ilcr. 
83-23     84-6 

6  HO  

5i     .... 

16-77     15-4 

C«Nm<0'^  +  6Aq 322     ....  10000     lOO'O 

The  crystals  give  off  nothing  at  100°,  but  at  300°  (at  150°  according 
to  Liebig,  Chim.  org.)  they  give  off  15  4  p.  c.  (Liebig  &  Wbhler.) 

5.  The  crystals  dissolve  very  sparingly  in  cold  water,  moro  abun- 
dantly, but  Btill  slowly  in  boiling  water,  from  which  solution  the  allox- 
antin separates  almost  completely  on  cooling.  (Liebig  &  Wohler.) 


Uramilic  Acid. 

C"N*H»0"1  =  C"N«Ad*H'08,0«? 

Liebig  k  Wohlek.     (1838.)     Ann.  Fkai-m,  26,  314. 

Formation  and  Preparation,  1.  Water  is  added  to  a  solution  of 
nrnniil  in  cold  oil  of  vitriol,  till  it  begins  to  become  turbid;  the  liquid 
boiled  with  frequent  renewal  of  the  water,  till  it  no  longer  forms  a  pre- 
cipitate with  water,  and  evaporated  to  the  crystallizing  point  (p.  179,  2). 
—  2.  A  cold-saturated  aqueous  solution  of  thionurate  of  ammonia  is 
evaporated  at  a  gentle  heat  with  a  small  quantity  of  sulphuric  acid.  The 
uramil  which  separates  from  the  thionurate  of  ammonia  is  then  gradually 
converted  by  the  free  sulphuric  acid  into  uramilic  acid;  and  this  compound 
crystallizes  after  24  hours  from  the  evaporated  liquid,  which  turns  yellow 
during  the  evaporation. 

If  the  quantity  of  sulphuric  acid  be  too  small,  the  mixture  yields 
crystalline  flakes  of  acid  thionurate  of  ammonia  instead  of  uramilic  acid; 
but  on  dissolving  these  in  water,  and  evaporating  with  fresh  sulphuric 
acid,  uramilic  acid  is  obtained  in  the  purest  state.  —  If  too  much  sul- 
phuric acid  be  used,  no  uramilic  acid  is  obtained,  but  after  exposure  to 
the  air  for  some  time,  crystals  of  dimorphus  alloxantin  [or  dialuric  acid?] 
separate  out.  — ■  The  sulphuric  acid  liquid,  when  evaporated,  sometimes 
yields,  before  the  uramilic  acid,  sparingly  soluble  white  grains  whose 
solution  forms  a  white  precipitate  with  baryta-water.  [Can  this  also  be 
dialuric  acid  ?] 


PURPUttlC  ACID. 
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Properlies,  Transparent,  colourless^  four-sided  prisms,  having  a 
strong  vitreous  lustre,  and  by  rapid  crystallization,  needles  having  a  silkj 
lustre.  They  redden  litmus  slightly,  and  turn  red  at  100°,  without 
diminishing  in  weight. 


Crytlals, 
16  C 96     .... 

32-43     . 

23-65     . 

3-38     . 

40.54     . 

Liebij  &  WShler. 

32-09 

23-23 

••  ....        t)  %i\3 
41-09 

16  C  ... 

Anhydrous  t 
96      ..     3.^-4; 

5N    70     .... 

10  H   10    .... 

5  N/... 
9  H 

..     70     ....     24-3; 
9     ....       Z'V 

15  0    120     .... 

14  O... 

..  112    ....    390; 

C»«N*H»0»  296    .... 

100*00     . 

100-00 

C»CN*H»0"  .. 

..  287     ....  100-0 

[L'ebig  &  VTdhler  regarded  the  crystals  a.«i  anhydrous  uramilic  acid  and  remark  the 
they  assume  a  rose-colour  when  dried  by  heat,  but  do  not  sustain  any  perceptible  los 
of  weight.  Bat  as  they  do  not  state  the  temperature  at  which  the  crystals  were  dried 
it  is  possible  that  these  crystals  may  still  contain  I  At.  water,  and  that  uramilic  aci 
dried  at  a  higher  temperature  may  be  C^^N^U^O^^.  The  calculation  headed  Anhydrou 
in  the  preceding  table  is  founded  on  this  supposition.] 

Decompositions.  1.  Uramilic  acid  dissolves  in  cold  nitric  acid  withoii 
evolution  of  gas;  but  when  boiled  with  strong  nitric  acid,  it  gives  o 
nitrons  fumes,  and  yields  by  evaporation,  a  yellow  liquid  which  on  coo 
ing,  deposits  a  large  quantity  of  white  crystalline  scales.  These  scak 
dissolve  in  hot  water,  from  which  they  crystallize  out  on  cooling,  an 
in  potash-solution  with  yellow  colour,  and  are  precipitated  therefrom  b 
acetic  acid  in  the  form  of  a  white  powder.  —  2.  Uramilic  acid  continuous! 
boiled  with  hydrochloric  or  dilute  sulphuric  acid,  forms  a  liquid  whic 
gives  a  violet  precipitate  (of  alloxantin)  with  baryta-water,  and  on  coolir 
deposits  crystals  of  dimorphous  alloxantin.  [It  appears  certain  fro 
Gregory's  experiments  that  dial  uric  acid  is  here  produced,  and  is  partial 
converted  into  alloxantin  by  the  action  of  the  air. 

C'«N*H0O"  +  2H0^  =  2C8N3H^08  +  NH^.] 

ComhincUions.  The  acid  dissolves  in  6  or  8  pts.  of  cold  and  in  3  p 
of  hot  water. 

It  dissolves  in  oil  of  vitriol  without  blackening  or  evolution  of  gas. 

With  the  more  soluble  alkalis,  it  forms  crystallizable  salts  which  a 
precipitated  by  acetic  acid. 

With  baryta  or  lime  salts  it  produces,  on  addition  of  ammonia,  a  thi 
white  precipitate  soluble  in  a  large  quantity  of  water. 

With  nitrate  of  silver  it  forms,  on  addition  of  ammonia,  a  thick  wh 
precipitate  containing  about  63*9  to  64*3  p.  c.  silver.  (Liebig  &  WohU 
[This  is  about  4  At.  silver  to  1  At.  acid  =  2AgO,  C^«N*H^Ag»0"] . 


Purpuric  Acid. 


SCHEELE.       OpUSC,  2,  74. 

Bergman.     Opusc.  4,  390. 
Pearson.     Sexier.  J.  1,  48. 
Reineckr.     CrelL  Ann,  1800,  2,  94. 
W.  Henry.    Ann.  Phil.  2,  57. 
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Vauqueltx.    J,  Phys.  88,  458.  —  Mim.  du  Afus.  7,  253. 

Prout.     Ann.  Chim,  Pky».  11,  48.  —  ilwn.  Fhil.  14,  363.  —  Land.  Med, 

Gazette,  1831,  June;  also  Froriep^s  Notizen,  32,  23. 
KoDWEiss.     Pogg,  19,  12. 
LiEDia  k  WoHLER.     Ann.  Pharm,  26,  319. 
Fritzsche.    J.  pr.  Ckem.  16,  380;  17,  42. 

Purpttrs&ure f  Acide  purpurigue,^  Scheele,  in  1776,  showed  that  the  solu- 
tion of  urio  acid  in  nitric  acid  reddens  the  skin,  and  leaves  a  deep  red 
residue  when  evaporated.  Front,  in  1818,  obtained  the  colouring  prin- 
ciple of  this  solution  in  the  form  of  a  crystalline  substance,  which  he 
regarded  as  purpnrate  of  ammonia,  and  from  which  he  succeeded  in  pre- 
paring several  other  red  purpurates  by  double  decomposition.  But  he  erred 
in  regarding  the  colourless  substance,  murexan,  separated  from  purpurato 
of  ammonia  by  sulphuric  acid,  as  pnre  purpuric  acid,  inasmuch  as  Liebig  & 
Wohler  afterwards  showed  that  further  decomposition  takes  place  in  this 
process,  and  that  murexan  no  longer  forms  rea  salts  with  bases.  On  the 
other  hand,  the  view  to  which  these  chemists  give  the  preference,  that 
Frout*s  purpurate  of  ammonia  is  not  a  common  ammoniacul  salt,  but  an 
amide,  to  which  they  give  the  name  Murexid,  does  not  appear  to  be  well 
founded;  since  this  body  gives  off  ammonia,  even  when  treated  with 
cold  potash,  and  moreover  the  other  purpurates  exhibit  equally  con- 
spicuous colours. 

Purpuric  acid  is  not  known  in  the  free  state,  but  only  in  its  salts,  in 
the  decomposition  of  which  by  stronger  acids,  the  separated  purpuric 
acid  is  resolved  into  other  products,  the  principal  of  which  is  murexan. 

Probable  Calculation  of  Purpuric  Acid. 

16  C    96     ....     35-96 

5  N   70     ....     26-22 

6H    5     ....       1-87 

12  O    96     ....     35-95 

C>«N«H*0»2 267     ....  100-00 

The  formula  of  the  normal  purpurates  is  C"N'H*MO"  (according  to 
Fritzsche,  C^*N^H^MO");  these  salts  are  distinguished  by  a  splendid 
purple  colour,  and  the  light  reflected  from  some  of  their  crystalline  faces 
exhibits  the  metallic  yellowish  green  colour  of  the  golden  beetle.  Some 
of  the  basic  purpurates  are  indigo  or  violet  coloured. 

Purpurate  of  Ammonia.  —  Liebig  &  Wohlcr's  Murejcid.  —  Formation.  — 
By  heating  dialurate  of  ammonia  (p.  357);  by  the  action  of  the  galvanic 
current  upon  aqueous  alloxan  (p.  174);  by  the  oxidation  of  uramil  by 
oxide  of  silver  or  mercuric  oxide  (p.  179);  by  the  oxidation  of  uramil 
dissolved  in  ammonia  on  exposure  to  the  air;  by  mixing  nramil  dissolved 
in  aqueous  ammonia  with  alloxan  (p.  180);  by  the  action  of  ammonia 
upon  alloxautin  (p.  189);  by  exposing  an  ammoniacal  solution  of  mnrexau 
to  the  air  (p.  204). 

A  solution  of  uric  acid  in  dilute  nitric  acid,  since  it  contains  alloxan 
and  alloxantin,  likewise  yields  purpurate  of  ammonia  on  cddition  of 
ammonia  (Liebig  &  Wohler).  [As  this  solution  likewise  contains  nitrate 
of  ammonia,  and  since  a  solution  of  alloxantin  evaporated  with  this  salt 
leaves  a  purple  stain,  we  have  an  explanation  of  the  purple  residue  which 
remains  when  the  uric  aeid  solution  is  evaporated  in  a  capsule,  and  like^ 


inasmucti  aa  the  skin  already  oontaios  unmoniacal  ealta.  — '  The  reddeniog 
of  the  skin  produced  by  an  aqneons  solution  of  alloxaa  ia  perhaps  due  to 
a  tranaformation  of  toe  alloxan  into  alloxantin  by  the  hydtoganidiig 
action  of  the  ekin. 

Evan  when  urio  ncid  ia  decomposed  by  aqneoua  chlorine  of  iodine 
instead  of  nitric  acid,  the  solution,  probably  bet^nse  it  likewise  contains 
alloxantin,  exhibits  the  parple  colont  on  evaporation  or  on  addition  of 
ammonia. 

In  the  preparation  of  caprooyanide  of  barium  from  aqneotta  hydro- 
t^nio  acid,  Kiryta,  and  carbonate  of  copper  (viii.  7),  the  red  solution, 
when  left  to  eva|>orate,  often  yielded  crystals  bBTiDg  the  colour  of  the 
wings  of  cantharideaj  the  same  liquid  also  gave  with  diluto  hydrochloric 
acid,  a  dark  violet  precipitate  of  purpurote  of  copper,  the  formation  of 
which  waa  attended  with  evolution  of  hydrocyanic  acid  (Meillet,  ^.  J. 
Pharm.  3,  445).  [If  murexid  or  any  other  compound  of  pnrpuric  acid 
is  really  prodnced  in  this  reaction,  such  a  mode  of  formation  may  per- 
haps be  explained  by  the  following  somewhat  complicated  equation, 
which  however  presupposes  access  of  air  and  simultaneous  formation 
of  urea: 


Freftaraiion.  A.  Fi-om  Uric  aeid  and  N^itric  acid.  —  It  is  essential 
that  the  nitric  acid  solution  contain  in  additiou  to  alloxan  an  excess  of 
alloxantin.  (Liebig  &  Wiihler.)  —  1.  Urio  acid  is  dissolved  in  dilute  nitric 
acid,  the  liquid  nentralized  with  ammonia,  and  slowly  evaporated,  where- 
upon it  assnmea  a  continually  deeper  rod  colour,  and  deposits  dark  red 
crystalline  grains  of  purpurate  of  ammonia.  (Prout.) 

2.  A  perfectly  saturated  solution  of  uric  acid  Jn  diluto  nitric  acid  is 
evaporated;  the  large  colourless  crystals  of  alloina  [containing  allox- 
antin!] which  form  on  cooling,  dissolved  in  boiling  water;  amcnonia 
added  to  the  boiling  hot  liquid,  just  to  the  point  at  which  it  produces  a 
deep  red  colour  (with  too  little  or  too  mach  ammonia  the  process  fiiilsj; 
and  the  purpurate  of  ammonia  left  to  crystalliie  by  cooling.  (Prout.) 

!i.  Nitric  acid,  diluted  with  half  its  quantity  of  water,  is  added  to  a 
mixture  of  I  pt.  uric  acid  and  10  pt^.  water  contained  in  a  capacious 
vessel,  till  only  a  small  quantity  of  uric  acid  remains  nndissolved;  the 
yellowish  filtrate  (which  does  not  turn  red  on  addition  of  ammonia, 
unless  the  boiling  has  been  too  long  continued),  evaporated  down  to 
8  pts.;  and  ammonia  thon  added;  whereupon  a  dark  red  thickish  liquid 
is  obtained,  which,  on  cooling,  deposits  crystals  of  purpurate  of 
ammonia.  (Kodtvelss.) 

4.  One  pt.  of  uric  acid  ia  boiled  in  a  porcelain  basin,  with  32  pta.  of 
water,  and  nitric  acid  of  sp.  gr.  ]'425  diluted  with  a  double  quantity  of 
water,  added  in  email  portiona,  waiting  each  time  for  the  violent  efFcr- 
ve.scence  to  subside,  and  continuing  the  additions  till  all  the  uric  acid  is 
dissolved;  the  liquid  then  boiled  fur  a  while  with  the  residue;  filtered; 
evaporated  till  it  acquires  the  colour  of  onions  (and  till  samples  of  it, 
mixed  with  ammonia,  no  longer  produce  turbity  and  a  red  powder,  but 
not  till  they  form  with  ammonia  a  yellow  gummy  precipitate,  in  which 
case  the  liquid  must  be  treated  with  aulphuietted  hydrogen  before  the 
ammonia  is  added  to  it:  Liebuj);  cooled  exactly  to  70°;  dilute  nmmoni.'t 
added  till  it  appears  by  its  odour  to  be  in  slight  excess  (if  tlio  liquid  ia 
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too  hot,  ilie  purpurate  of  ammonia  is  decomposed  by  the  excess  of 
ammonia) ;  and  the  purple  mixture  left  to  cool,  whereupon  it  deposits; 
crystals  of  purpurate  of  ammonia,  generally  mixed  with  red  flakes  of 
nramil,  from  which  they  may  be  freed  by  cold  dilute  ammonia.  If  the 
liquid  was  too  cool  when  the  ammonia  was  added,  it  must  be  dilated 
with  an  equal  volume  of  boiling  water:  the  crystals  then  separate  more 
slowly,  but  with  ^ater  beauty.  (Liebig  &  Wohler.) 

5.  Uric  acid  is  dissolved  in  strong,  non-fuming  nitric  acid,  as  in 
Liebig  &  Wohler*s  process  for  the  preparation  of  alloxan;  the  great 
excess  of  acid  partly  neutralized  during  the  heating,  by  addition  of 
ammonia,  till  the  liquid  hajs  assumed  a  slight  purple-redcolour;  carbonate 
of  ammonia  then  dropt  in,  when  the  temperature  is  near  the  boiling 
point,  till  the  liquid,  which  then  becomes  dark  red  and  turbid  from 
admixture  of  the  crystalline  powder  of  purpurate  of  ammonia,  smells 
faintly  of  ammonia;  the  vessel  then  quickly  removed  from  the  fire;  the 
liquid  after  cooling  decanted  from  the  precipitate;  and  the  precipitate 
washed  with  cold  water,  first  by  decantation  and  afterwards  on  the 
filter,  till  the  wash- water  exhibits  a  pure  purple  colour.  So  long  as  there 
is  any  mother-liquor  still  present,  very  little  of  the  murexid  dissolves  in 
the  water.  (Fritzsche.) 

B.  From  AUoxantin,  Alloxan,  UramU,  —  I.  Carbonate  of  ammonia 
gradually  added  to  a  solution  of  pure  alloxan  concentrated  at  a  tempe- 
rature near  the  boiling  point,  causes  it  to  assume  a  purple  colour,  con- 
tinually deepening  in  intensity,  and  produces  a  precipitate  of  purpurate 
of  ammonia;  for  the  rest,  the  process  is  conducted  as  in  A  5.  (Fritzsche.) 
[Without  alloxantin  the  liquid  merely  becomes  slightly  red.} 

2.  One  pt.  of  alloxantin  and  2*7  pts.  of  octo-hydrated  'alloxan  are 
dissolved  in  boiling  water,  and  the  liquid,  after  cooling  to  70°;  neu- 
tn^lized  with  carbonate  of  ammonia,  which  must  be  added  qnickly,  so 
that  no  red  powder  may  be  formed,  and  not  in  excess,  because  too  much 
ammonia  interferes  with  the  formation  of  purpurate  of  ammonia.  (Liebig, 
Chim.  org,  1,  232.)  —  In  this  manner  a  deep  purple  mixture  is  obtained, 
which,  on  cooling,  deposits  a  large  quantity  of  crystals  of  purpurate  of 
ammonia,  whereas  if  the  alloxan  be  left  out,  only  a  moderate  redden- 
ing takes  place;  but  instead  of  the  alloxan,  acid  malate  of  ammonia 
may  be  used  with  an  almost  equally  good  result. 

3.  To  a  hot  solution  of  4  pts.  of  alloxantin  and  7  pts.  octohydrated 
alloxan  in  240  pts.  water,  80  pts.  of  a  solution  of  carbonate  of  ammonia, 
saturated  in  the  cold  are  added.  A  deep  purple-red  mixture  is  then 
obtained,  which,  on  cooling,  deposits  gold-green  crystals.  (Gregory,  J, 
pr.  Ghem,    22,  374;  also  Ann.  Fharm,  33,  334.) 

In  one  experiment,  in  which  the  mixture  was  stirred  with  a  glas-rod, 
Gregory  obtained  instead  of  the  crystals,  a  red  powder  which  dissolved 
immediately  with  deep  purple  colour  in  dilute  ammonia,  and  was  there- 
fore different  from  the  ordinary  salt. 

4.  One  pt.  of  uramil  and  1  pt.  of  mercuric  oxide  are  dissolved  in  30 
to  40  pts.  of  water,  a  few  drops  of  ammonia  added;  the  liquid  gradually 
heated  te  the  boiling  point,  kept  boiling  for  a  few  minutes,  during  which 
it  acquires  a  deep  purple  colour  and  becomes  thickish,  and  filtered  boiling 
hot;  (any  uramil  that  may  remain  on  the  filter  is  treated  as  above  with 
email  quantities  of  fresh  mercuric  oxide  and  ammonia):  the  liquid  on 
cooling  yields  crystals,  the  quantity  of  which  may  be  increased  by 
adding  carbonate  of  ammonia  when  it  is  nearly  cool.  (Liebig  &  Wohler.) 


wliich  the  liquid  is  left  to  cool.  (Liebig.) 

6.  Par^nrate  of  ammODia  may  also  be  obtained  wbeii  tbe  motber- 
liqnor  obtained  in  the  pteparatioD  of  mjcomelate  of  ammonia,  and  oon- 
tamingsJIozanato  of  ammonia,  is  evaporated  to  expel  tbe  free  ammonia, 
and  an  excess  of  alloxan  tben  dlssolred  in  it.  (Liebig.) 

7.  Finelv  ponnded  alloxantin  is  heated  in  a  fiask  over  the  vater- 
bath,  and  dij  ammoniacal  gas  made  to  stream  upon  it  for  a  long  time 
tbroogb  a  tnM  going  deep  into  the  flask,  while  a  second  tube  passing 
throDgh  the  oork  carries  off  the  excess  of  ammonia,  together  with  tbe 
vapour  of  water;  the  brown-red  mass,  several  times  finely  pnlverized 
and  ammoniacat  gas  again  made  to  act  npon  it;  all  tbe  free  ammonia 
which,  on  addition  of  water,  would  exert  a  decomposing  action,  care- 
fully removed  by  a  current  of  air;  the  mass  dissolved  in  the  Emalleat 
possible  quantity  of  bot  water;  the  deep  purplo  solution  cooled  to  the 
crystalliting  point;  and  an  additional  quantity  of  crystals  obtained  by 
rapidly  evaporating  and  cooling  tbe  motber-liquor.  (Gm.) 

Pi-opertia.  Tbe  salt  dried  at  100°;  presents  tbe  appearance  of  a  deep 
brawn-red  powder.  (Kodweiss,  Om.)  The  crystallized  salt  (containing 
2  At.  water,)  forms  transparent,  flat,  four-sided  prisms,  according  toVauque- 
lin,  fonr-sided  tables  or  four-sided  prisms,  either  obliquely  truncated  with 
one  face,  or  bevelled  with  two  faces),  which  are  garnet -co  loured  by  trans- 
mitted light,  but  by  reflected  light  exhibit,  on  the  two  broader-si  de-faces, 
a  shining  green  colour,  (gold-green,  according  to  Kodweise,  like  the  wing- 
cases  of  tiie  golden  beetle,  according  to  Liebig  and  Wohler,)  and  on  tbe 
narrow  side-faces  a  red-brown,  or  in  stronger  light  a  greenish  colonr. 
(Prout.)  The  red  powder  of  tbe  crystals  acquires,  under  the  humisber,  a 
green  colour  and  metallic  lustre.  (Liebig  &  Wohler.)  Tbe  salt  is  inodorous, 
and  has  a  sweetish  taste.  (Prout.)  ['J'lie  stsfemeiit  of  Kodweiss  Hiat  the  Bolt 
reddena  litioiu  slronglj,  may  perhaps  be  founded  on  an  errur  arising  from  the  red 
colonr  of  tie  solnlioo  i  it  appeara  rather  to  redden  turmeric.] 

The  cryfltals  give  ofl"  partially  at  50°,  and  completely  at  100°,  or  in 
VBcqo  over  oil  of  vitriol,  6-54  p.  c.  (2  At.)  water.  (Fritzscbe.) 

al  100".          &  W61,kr.  ^'^^''-  at  100°. 

16  C   OS     ....     33-80    ,.,.      38-96  ....      S-I-OB  ....  34-4  ....      34-93 

6  N  84     ....     29-58     ....      36-34  ....      32-90  ....  31-8  ....      30-80 

8  11 8     ....       2-82     ...,        3-70  ....         3-00  ....  3-0  ....         2-B3 

12  O  96     ....     33-80     ....      22-00  ....      3002  ....  309  .  .      31-44 

C'»N'H»0"'  284     ....  100-00    ....     10000      ....    10000      ....     ICO  0      ....     lOOOO 

Liebig  k  VTObter  obierTe  that  the  air-dried  crrstals  gJTe  off  3  or  4  p.  c.  when  dried 

br  heat;  but  they  do  not  state  in  what  rendition  of  dryness  the  salt  was  analjaed; 
neither  doea  Liebig  (Chitti.  Org.  1,  231).  Lieliig  &  Wohler's  formula  is  :  C^N'H'O"; 
Prftzache'a:  CN'H'O"  ;  Kudwciia's  :  C^'H'O". 

Decompositions.  1.  When  two  cnpa  connected  by  asbeatus  are 
bronght  into  the  galvanic  cireuit,  the  positive  cup  containing  water,  and 
tbe  negative  cnp  an  aqueous  solution  of  purpurate  of  ammonia,  this 
solntion  becomes  alkaline,  and  of  a  brighter  red  colour,  white  the  water 
in  the  positive  cup  remains  colourless,  and  takes  ap  a  crystal  I  izablo  acid, 
which  forms  a  colourless  salt  with  ammonia,  and  does  not  precipitate 

o2 
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lead  or  silver-salts.  (Lassaigne,  Ann.  Chim.  Phys,  22,  334;  also  Sdiw. 
39,  381.)  The  solution  of  the  salt  is  instantly  decolorized  by  chlorine. 
(Vauquelin.)  —3.  The  salt  dissolves  in  gently  heated  oil  of  vitriol  with- 
out evolution  of  gas,  and  forms  a  saflSon-coloured  liquid,  from  which 
water  throws  down  a  yellowish-white  gelatinous  mass,  which  dissolves 
with  red  colour  in  heated  ammonia  [with  access  of  air  1].  With  boiling 
oil  of  vitriol,  the  salt  forms,  with  evolution  of  carbonic  and  a  small 
quantity  of  sulphurous  acid,  a  brown  solution  which  is  not  precipitated 
by  water.  (Kodweiss.)  —  4.  Dilute  hydrochloric  or  sulphuric  acid  decom- 
poses the  salt,  with  separation  of  purpuric  acid.  (Prout.)  —  Not  pur- 
puric acid,  but  murexan.  (Liebig  &  Wohler.)  — Gently  heated  sulphuric, 
hydrochloric,  or  nitric  acid,  converts  the  crystals  of  purpurate  of  ammo- 
nia into  yellowish-white  laminsB,  having  a  silky  lustre.  (Kodweiss.) 
The  liquid  above  the  precipitated  murexan  contains  alloxan,  alloxantin, 
urea,  and  ammonia.  The  quantity  of  murexan  thus  precipitated  varies 
from  30  to  46  per  cent.  (Liebig  &  Wohler): 

2CWN»H«08  +  IIHO  =  (?WH*OW  +  C^N^HWo  +  C«N2H40«  + 

alloxan.  alloxantin.         murexan. 

C8N«H*0»  +  2NH» 


urea. 


(Liebig  &  Wohler.  [According  to  this  equation,  however,  purpurate 
of  ammonia  could  not  yield  so  much  as  46  per  cent,  of  murexan.  For 
this  reason,  the  following  equation  is  preferable: 

2C«N«H80»  +  4H0  «  C»«N«H70«  +  C8N«H-08  +  3NH« 

murexan.  alloxan. 

This  ea nation  does  not  account  for  the  presence  of  alloxantin  and  urea, 
which  however  might  be  formed  by  the  action  of  the  hot  acid  on  the 
alloxan  (p.  174).]  —  5.  The  salt  dissolves  in  potash,  with  evolution  of 
ammonia,  and  forms  a  dark  violet-coloured  liquid  ^splendid  indigo-blue, 
according  to  Liebig  &  Wohler),  from  which,  by  long  standing,  if  the 
potash  is  not  in  too  great  excess,  small  dark  red  crystals  are  deposited, 
containing  potash  and  ammonia.  The  solution  heated  with  excess  of 
potash,  becomes  decolorised,  and  gives  off  a  large  quantity  of  ammonia, 
after  which  sulphuric  acid  throws  down  yellow ish-wriite  murexan,  having 
a  silky  lustre.  (Kodweiss.)  The  supernatant  liquid  contains  alloxanic 
acid  (Liebig  &  Wohler).  [With  a  small  quantity  of  potash  it  is  probable 
that  a  mixture  of  purpurate  of  ammonia  and  potash  separates  out;  with 
excess  of  potash,  the  following  equation  is  perhaps  admissible: 

2CWN«H80«  +  4K0  +  4HO  -  C"N*H70»  +  2C8NSH2K20»  +  3NH*]. 

murexan. 

6.  The  purple  solution  of  the  salt  in  pure  water  keeps  for  weeks  in 
well-closed  bottles  perfectly  filled  with  it;  but  if  a  little  ammonia  be 
added,  it  becomes  decolorised,  when  left  over  nij?ht,  with  deposition  of 
white  flakes;  and  the  supernatant  liquid  forms  with  chloride  of  calcium  a 
precipitate  (of  alloxanate  of  lime?)  soluble  in  acetic  acid.  At  80^  this 
decoloration  by  ammonia  takes  place  even  in  a  quarter  of  an  hour. 
(Gm.)  —  7.  When  the  crystals  are  boiled  for  some  time  with  a  quantity 
of  water  not  sufficient  to  dissolve  them,  they  lose  their  colour,  and  the 


When  the  aqueous  solution  is  evapomted  to  dryness,  the  purpur&te  of 
ammonia  ia  found  to  be  for  the  most  part  unaltered,  but  mixed  with  » 
redd  is  h-ycl  loir  Kubstauoe  which  remains  behind  on  digesting  the  residue 
in  water.  The  aqueous  solution,  when  exposed  to  the  air,  does .  not  lose 
its  colour  for  several  weeks  at  ordinary  temperatures,  but  is  docolorieed  in 
a  few  days  when  heated;  it  does  not  absorb  oxygen  from  the  air,  or,  at 
all  events  absorbs  it  very  slowly.  (Qm.)  The  saturated  solution  is 
decolorised  very  slowly  by  exposure  to  light,  the  dilute  solution  very 
quickly;  the  red  colour  is  restored  each  time  the  solution  is  evaporated, 
but  becomes  continually  weaker.  (Vauquelin.) — 8.  The  purple  aqueous 
eolation  of  the  salt  ia  grailually  decolorised  by  sulphuretted  hydrogen, 
with  preoipitation  of  sulphur,  and  on  aubsequently  evaporating  the 
liquid,  a  yellowish  salt  remains.  (Vanqueliu.)  The  solution  decolorised 
by  Bulphuretted  hydrogen,  deposits  white  silky-lustrous  laminoe,  which 
when  heated  with  ammonia  [in  coutaot  with  the  airl]  dissolve,  and  form 
A  dark  red  solution  which  again  yields  orvstals  of  purpurate  of  ammonia. 
But  when  the  solution  ia  beated  for  a  longer  time,  light  red  gelatinous 
flakes  are  deposited,  which  after  some  time  unite  into  light  rod  crystalline 
nodules.  (Kodweiss.)  —  The  silky-lustrous  laniince  mixed  with  sulphur, 
which  are  precipitated  by  sulphuretted  hydrogen,  consist  of  murexan, 
and  the  supernatant  liquid  contains  alloxantin  and  dialnric  acid,  which 
were  perhaps  produced  by  the  sulphuretted  hydrogen  from  the  alloxan 
formed  at  the  beginning  of  the  action.  (Liebig  &  W&hler.)  Hydrosul- 
pliate  of  ammonia  is  not  formed  in  this  process.  (Liebig,  Ann.  Pharm. 
33,  120.)    L^^*  rcKtion  mij  perhapi  be  rcpreunted  bj  the  eqiution: 

iCWHK)"  +  aHS  +  2H0  -  CN'H'O"  h    C"N*HW  +  aNH'  +  2S; 
mureiaa.  iltoxuiliu. 


Combinations.  Purpurate  of  ammonia  dissolves  with  splendid  purple 
colour  in  ]  500  pta.  of  water  (3000  according  to  Vauquelin)  at  15°,  and  in 
a  much  smaller  quantity  of  hot  water,  whence  it  crystallizes  on  cooling 
(Prout.)  The  purple  colour  changes  to  violet  on  addition  of  potash.  A 
solution  containing  only  1  pt.  of  the  salt  in  30,000  pts.  of  water  has  still 
a  bright  purple  colour.  (Vauquelin.)  It  ia  not  perceptibly  aoIuUle  in 
water  satntated  with  carbonate  of  ammonia.  (Liebig  &.  Wbhler.)  It 
disaolves  readily  and  without  decomposition  in  strong  acetic  acid,  (Kod- 
weiss.) [It  is  insoluble  in  glacial  acetic  acid,  and  the  solution  in  concen- 
trated acetic  acid  becomes  decolorised  in  a  few  hours].  It  is  insoluble 
in  alcohol  and  ether.  (Prout,  Kodweiss.) 

Purpurate  of  FotaA. — a.  Baiie.  —  The  indigo-coloured  solution  of 
purpurate  of  ammonia  in  cold  potaah-ley  deposits  a  thick  blue  liquid  on 
addition  of  alcohol.  (Fritxsche.) 

b.  Nornutl.  1.  The  aqueous  solutiuo  of  purpurate  of  ammonia, 
saturated  at  a  boiling  heat,  and  mixed  with  bicarbonate  of  potash, 
deposits,  when  quickly  cooled,  a  dark  brown-red  powder,  and  by  slow 
cooling,  crystals  which  exhibit  the  red  and  green  colour  like  the  am- 
luonia-salt,  and  dissolve  in  water  much  more  readily  than  that  salt. 
(Prout.)  —  2.  The  ammonia-salt  mixed  with  excess  of  nitrate  of  potash, 
in  concentrated  solutions,  yields  a  brown-red  cryatallino  powder,  which 
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may  be  freed  by  boiling  with  nitre  from  any  ammonia-ealt  that  may 
remain  mixed  with  it^  and  obtained  by  recrystallization,  in  larger  crystals 
resembling  the  ammonia-salt  in  lustre  and  colour,  but  darker.  The 
crystals,  after  drying  at  100°,  give  off  3*04  p.  o.  (1  At.)  water  at  300®, 
and  when  heated  above  300°,  yield  a  white  sublimate,  sparingly  soluble 
in  water.  The  crystals  are  but  slightly  soluble  in  water,  still  less  in 
solutions  of  nitre  and  other  salts.  (Fritzsche.)  —  3.  A  saturated  solution 
of  nramil  in  cold  potash-ley  assumes  a  deep  purple  colour  on  exposure  to 
the  air,  and  deposits  gola-green  prisms  containing  potash,  which  are 
yery  much  like  pnrpurate  of  ammonia,  but  harder.  (Liebig  &  Wohler^ 

p  179.) 

Dried  at  300"*.                       Pritische. 

KO 47-2  ....  15-47  15-48 

16  C 960  ....  31-46  31-22 

5  N 700  ....  22-93  24*05 

4  H 40  ....  1-31  1-33 

11  0 88-0  ....  28-83  27-92 

C"N*H*KO»  305-2     ....  10000    10000 

Furpurate  of  Soda,  —  Prepared  like  the  potash-salt  (1).  Dark  brick- 
red.    Dissolves  in  3000  pts.  water  at  15°.  (Prout.) 

PurpuraU  qf  Baryta.  —  Obtained  by  precipitating  the  ammonia-salt 
with  acetate  of  baryta.  Dark  green  powder,  which  dissolves  very 
sparingly  in  water,  forming  a  purple  solution.  (Prout,  Kodweiss.)  The 
black-green  crystalline  meal  becomes  dark  purple-red  when  triturated. 
After  drying  in  the  air,  it  gives  off  8*78  p.  c.  [somewhat  more  than  3  At.] 
water  at  100°,  but  no  more  at  250°.  By  trituration  with  baryta- water 
it  is  converted  into  violet  flakes,  apparently  consisting  of  the  basic  salt, 
and  very  much  like  the  precipitate  which  baryta-water  forms  with 
aqueous  alloxantin.  (Fritzsche.) 


BaO  

16  C  

Dried  at  IQ0\ 

76-6    ...    22-89    ... 

96-0     ....     28-69     ... 

Fritzsche. 

21-96 

27-98 

5  N  

70-0     ...     20-92 

4  H  

40     ....       1-20     ... 

1-72 

11  O  

88-0     ...     26-30 

C"N»H«BaOi« 

334-6     ....  100-00 

The  salt,  after  drying  at  100^  probably  retains  a  certain  portion  of  water,  bat 
certainly  not  2  At.  as  supposed  by  Fritzsche. 

Furpurate  of  Stronvtia.  —  Obtained  in  like  manner  with  nitrate  of 
strontia.  Dark  red-brown  powder  with  a  slight  greenish  tinge.  Sparingly 
soluble  with  purple  colonr  in  water.  (Prout.) 

Furpurate  of  Lime,  —  By  precipitation  of  chloride  of  calcium.  — 
Greenish-brown  powder,  less  soluble  than  the  baryta  and  strontia  salts  in 
cold  water,  somewhat  more  soluble,  and  with  purple  colour  in  hot  water. 
[Prout.) 

Furpurate  of  Magnesia.  —  Very  soluble,  with  purple  colour.  (Prout.) 
A  mixture  of  aqueous  purpurate  of  ammonia  and  alum  gradually 

loses  its  colonr  and  deposits  a  small  quantity  of  a  white   substance. 

(Prout) 


precipitate,  together  with  indescent  filma  on  the  surface  of  the  mixture. 
(Pront.) 

With  Pr<ilockloride  of  Tin  it  forms  a  scarlet  niixtare  which  Bubse< 
quently  loses  its  colour,  iuid  after  a  few  hours  deposit))  pearl-whil«  orystals 

of  a  tin-salt, 

PurpuraU  of  Lead. —  The  aqueous  ammouia-ealt  forma  a  rose-coloured 
mixture  with  nitrate  of  lead.  (Prout.)  With  neutral  acetate  of  lead  it 
yields  immediately  120  pi  c.  and  on  evaporation  44  p.  o.  more  {164  in 
all),  of  a  red  precipitate,  which  contains  60  per  cent,  of  oxide  of  lead, 
and  turns  yellow  on  the  surface  when  exposed  to  the  sun.  (Vauquelin.)  — 
It  forms  wit!)  neutral  acetate  of  lead  a  purple-red  precipitate  containing 
ammonia,  and  somewhat  soluble  in  water.  When  filtered  from  these,  it 
deposits,  aftor  long  standing,  a  loosely  coherent  substance  of  light  purple- 
red  colonr,  while  the  mother-liquid  filtered  therefrom  etill  remains 
coloured. — a.  The  light  purple-red  substance,  which  may  be  washed  with 
cold  water  without  great  loss,  contains,  when  dried  at  100°,  4800  p.  o. 
PbO,  17'd  C,  and  1*34  H,  and  may  l>e  regarded  as  a  basic  salt  containing 
acetic  acid.  It  abstracts  carbonic  acid  from  the  air,  and  is  converted,  by 
tritnratioD  with  a  few  drops  of  nitric  acid,  Into  a  dark  purple  crystalline 

Sowder,  which  is  probably  the  neviral  tali.  —  6.  The  coloured  mother- 
qnor  forms  with  ammonia,  thiols  riulet-flakes,  which  contain  more  than 
7500  p.  c.  PbO,  8-48  C,  and  042  H,  likewise  absorb  carbonic  acid  feom 
the  air,  and  appear  also  to  contain  acetic  acid.  (Fritzsche.) 

The  aqueous  ammouia-salt  forms  with /«rrotu  sulphate  a  clear,  yel- 
lowish-red  mixture  (browuish-yellow  according  to  Vauquelin);  with 
acetate  of  cobalt  after  a  while,  red  crystalliue  grains;  witn  nitrate  of 
niciel  a  clear  greenish  mixture;  with  cupric  nitrate  or  acetate,  a  clear 
yellowish-greea  mixture;  with  mercuroiu  nitrate,  a  purple,  and  with 
mercuric  chloride,  after  a  while,  a  pale  rose-coloured  precipitate.  (Prout.) 
The  precipitate  formed  by  mercuric  chloride  is  not  decolorised  either  by 
light  or  by  acids.  (Vauquelin.) 

PurpvraU  of  Silver.  —  a.  Bane.  —  A  solution  of  nitrate  of  silver 
mixed  with  ammonia  forms  with  aqueous  purpurate  of  ammonia,  thick 
violet-flakes,  which,  after  washing,  dry  np  to  a  friable  mass,  exhibiting 
a  shining  fracture.  This  mass  when  heated  to  200°,  is  suddenly  decom- 
posed through  and  through,  yielding  a  white  sublimate  very  sparingl  f 
soluble  in  water,  and  perhaps  identical  with  the  sublimate  obtained 
from  the  potash-salt,  —  and  leaving  a  tumefied  iuass  resembling  coke. 
(Pritzsche.)  Vaaqaelin  likewue  obtained  dark  Tiolet-flaliei  bj  precipitatioa  from 
perfeedr  neutral  [posiibly  alkaline?]  liqaida. 

h.  Normal.  —  Purpurate  of  ammonia  dissolved  in  warm  water  forms 
with  nitrate  of  silver  a  dark  purple-red  precipitate  (Prout)  contaiuiog 
ammonia  and  somewhat  soluble  in  water.  (Kodweiss.)  If  the  solutions 
are  too  much  concentrated,  a  small  quantity  of  the  ammonia-salt  may  be 
thrown  down  by  the  nitrate  of  silver,  together  with  the  purpurate  of 
silver,  in  which  case  a  fine  powder  of  a  light  purple-red  colour  will  be 
obtained.  But  if  the  solutions  mixed  arc  moderately  dilute,  and  if  the 
silver- solution  is  previously  acidulated  with  a  few  drops  of  nitric  acid, 
prevents  the  precipitation  of  ealt  a,  and  not  added  in 
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excess^  the  mixture  becomes  turbid  in  a  few  minutes  and  deposits  crystals 
which  resemble  the  ammonia-salt,  but  do  not  exhibit  so  bright  a  green 
colour.  The  air-dried  crystals  give  off  5*71  p.  c.  [rather  more  than 
2  At.]  water  at  100^^  and  then  nothing  more  at  250^  (Fritzsche.)  — 
The  silver-salt  may  also  be  obtained  by  nearly  neutralizing  with  am- 
monia a  solution  of  ]  pt.  uric  acid  in  2  pts.  nitric  acid  of  34°  Bm.  and 
2  pts.  of  water,  precipitating  with  nitrate  of  silver,  and  washing  the 
purple-red  precipitate  by  decantatioii  with  cold  water,  in  which  it  is 
somewhat  soluble.  (Vauquelin.)  The  dark  purple-red  crystals  are  not 
decolorized  by  exposure  to  light.  They  detonate  when  slightly  heated, 
with  sharp  noise  and  emission  of  fumes,  but  without  light,  giying  off 
carbonic  acid  gas,  cyanogen,  and  a  small  Quantity  of  aqueous  yapour, 
and  leave  spongy  silver,  with  a  small  quantity  of  charcoal.  Even  after 
being  warmed  with  solution  of  potash  (which  extracts  no  nitric  acid),  and 
then  washed  and  dried,  they  still  detonate  when  heated.  (Vauquelin.) 

Ih-ied  at  13C».  Fritzsche. 

16  C  96     ....  25-67  25-75 

5  N 70    ....  18-72  19-03 

4  H 4     ....  107  1-31 

Ag 108     ....  28-87  28-61 

12  O  96     ....  25-67  25-30 

C"N*H*AgO"   374     ....  100-00     10000 

When  purpnrate  of  silver  is  decomposed  by  a  quantity  of  dilute  hydro- 
chloric  acid  far  from  sufficient  to  decompose  it  completely,  a  red  liquid  is 
obtained,  which,  when  carefully  heated,  yields  white  crystals  free  from 
silver,  and  a  few  red  crystals  of  smaller  size  containing  that  metal.  This 
mass,  when  dissolved  in  water,  leaves  a  rose-coloured  residue  which 
detonates  with  red  sparks  when  heated,  and  when  exploded  in  a  glass 
tube,  yields  silver  ana  charcoal,  together  with  a  white,  acid  sublimate.  — 
The  aqueous  solution  again  eyaporated,  yields  whitish,  non-deliquescent, 
yery  sour,  four-sided  prisms  free  from  silver  (which  swell  up  in  the  fire, 
exhaling  a  strong  odour  of  hydrocyanate  of  ammonia,  dissolve  readily  in 
water,  and  form  with  ammonia,  a  colourless  compound  which  produces 
with  silver-solution,  a  white  curdy  precipitate  soluble  in  nitric  acid)  and 
yellowish  deliquescent  crystals  containing  silver.  (Vauquelin.) 

Purpurate  of  ammonia  forms  a  yellowish  precipitate  with  terchloride 
of  gold  and  scarlet  with  bichloride  of  platinum.  (Prout.) 


Appendix  to  Purpuric  Acid, 

1.  Bosacic  Acid. 

PnousT.  Ann.Chim,  49,  162;  also  Scker,  J.  7,  11.  —  A.  Gekl.  3,  332. — 
Vauquelin,  J.  Phys,  73,  157;  BuU.  Pharm,  3,  416.  —  A.  Vogkl, 
Schw,  11,  401;  Prout,  Sckw.  26,  184.  —  Fromherz  &  Gugrrt, 
Schuj.  50, 199. 

Rotige  SOttre,  rMettfarbtne  Saure,  Acide  roMcique,  —  First  distinguished  by 
Proust  as  the  red  colouring  principle  in  the  brick-red  deposit  or  Sedi- 
vientum  laterieium^  often  produced  m  the  critical  urine  in  hot  and  cold 


purpurate  ot  ammonia  or  potaeh;  tor  Bince,  ae  tie  toucd,  tbe  bnck-red 
deposit  likewise  contains  nitric  acid,  it  is  possible  that  purpuric  ociil 
mnj  be  formed  by  tbe  action  of  tbis  acid  upon  tbe  uric  acid.  It  is  true 
that  tbe  solubility  of  rosacio  acid  in  alcuhol,  and  certain  other  of  its  pro- 
perties, are  unfavourable  to  tbis  view;  but  aa  tbe  acid  has  not  yet  been 
obtained  in  tbe  pnre  state,  it  is  scarcely  possible  to  arrive  at  any  definite 
conclusion  respecting  it.  — A  flannel  waistcoat  whicb  had  been  worn  for 
Sve  months  by  a  patient  suffering  from  intermittent  fever,  exhibited  a 
deep  red  colour  under  the  annpite,  and  yielded  its  red  principle,  not  to 
water  bnt  to  boiling  alcohol  or  to  potash-solution;  on  evaporating  the 
alcohol,  this  substance  wiis  left  in  the  form  of  a  brick-red  powder,  and  on 
miking  the  potaab-eolution  with  sulphuric  acid,  it  was  precipitated  as  a 
red  powder.  {La.adetei,  Hepert.  55,  234.) 

Preparation.  The  red  crystalline  Sedimentum  lalerieium  deposited 
from  tbe  critical  fever-nrine,  and  consisting  of  rosacio  acid,  nric  acid, 
mucna,  and  phosphate  of  lime,  is  washed  with  cold  water,  and  boiled 
either  with  alcohol  or  witb  water,  which  liquids  dissolve  scarcely  any. 
thing  but  tbe  rosacio  acid.  Q'he  liquids  ate  evaporated,  after  the  greater 
part  of  tbe  uric  acid  dissolved  in  tbe  aqueous  decoction  has  been  sepa* 
rated  out  by  cooling.  (Proust,  Vogel.)  As  the  ledijnent  likewise  con- 
tains urate  of  soda,  which  dissolves  more  readily  in  water,  it  is  better 
to  boil  with  alcohol  than  witb  water;  but  even  in  that  case,  a  small 
quantity  of  urate  of  soda  remains  mixed  witb  the  preparation.  (Fromberi 
&  Gugert.) 

Properliei.  Bright  scarlet  powder;  inodorons,  has  a  faint  taatej 
reddens  litmus. 

DecompotUioni.  Impure  rosacic  acid  thrown  on  red-hot  coals  exli&les 
a  pungent  odour,  bnt  without  the  peculiar  emp^amatic  character  of 
animal  substances.  (Proust.)  —  In  chlorine  gas  it  immediately  assumes  a 
yellow  colour.  (A.  Vogel.)  —  It  is  qnickly  decomposed  by  strong  nitrio 
acid,  with  intumescence  and  formation  of  nitrous  gas,  aod  is  convertc<l 
into  a  yellow  mass,  which  leaves  red  scales  when  volatilized,  like  nric 
aoid  treated  witb  nitric  acid.  (A.  Vogel.)  —  It  dissolves  quietly  in  oil  of 
vitriol,  forming  a  liquid  whicb  is  flrst  rose-coloured,  then  dark  red,  and 
from  which  a  small  quantity  of  water  or  alcohol  throws  down  uric  acid 
iu  tbe  form  of  a  white  powder,  destroying  at  the  same  time  the  colour  of 
the  liquid.  With  oil  of  vitriol  diluted  witb  3  pts.  of  water,  rosacio 
acid  first  ossamen  a  beautiful  red  colour,  and,  after  a  few  days,  deposits 
a  white  powder  exhibiting  the  characters  of  uric  acid.  (Vogel.)  — 
Hydrochloric  acid  imparts  a  slight  yellowish  tint  to  rosacic  acid,  but  only 
after  some  time.  Aqueous  snlphurons  acid  colours  it  deep  carmine-red. 
(A.  Vogel.) —  The  acid  dlssolveil  in  water,  turns  yellow  on  the  addition 
of  mineral  acids,  and  deposits  a  small  (quantity  of  nric  acid.  (Fromhers 
it  Gngert.)  —  The  rod  powder  immersed  m  sulphuretted  hydrogen  water, 
disappears  in  a  few  mouths,  givinc;  off  a  putrid  ammoniacal  odour,  (A. 
Vogel.)  —  Strong  solution  of  potash  imparts  a  brownish-yellow  colour  to 
rosacio  acid,  with  considerable  evolution  of  ammonia;  acids  then  sepa- 
rata it  from  tbe  potash  witb  yellowish  colour,  (A.  Vogel.)  —  With 
aqueous  ammonia  it  forms,  aftera  few  honrs,  a  ycllowieb  powder,  wtiich 
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dissolves  in  water  eoniowbat  more  readily  than  the  free  acid^  and  it 
reprecipitated  on  addition  of  an  acid.  (A.  Vogel.)  —  Ammonia^  potashj 
or  baryta  imparts  a  yellow  coloar  to  the  aqueous  solution.  (Fromherz  Sb 
Gugert.  The  entire  sediment  dissolves  in  potash,  forming  a  dark  green 
solution  with  reddish  iridescence^  and  acids  reprecipitate  the  rose-coloured 
substance,  decolorizing  the  liquid  at  the  same  time.  (Vauqueliu.)  — 
Nitrate  of  silver  changes  the  red  colour  of  the  powder  to  green  in  a  few 
hours.  (A.  Vogel.) 

Rosacic  acid  dissolves  pretty  easily  in  water.  The  solution  forms  a 
pale  rose-coloured  precipitate  with  neutral  acetate  of  lead.  (Front.)  It 
forms  a  rose-coloured  precipitate  with  acetate  of  lead,  reddish-yellow 
with  mercurous  nitrate^  and  flesh-coloured  with  nitrate  of  silver. 
(Fromherz  &  Gugert.) 

With  uric  acid  it  forms  a  red  compound,  insoluble  in  cold  water,  and 
decomposable  only  by  hot  water  or  by  alcohol. 

It  dissolves  readily  in  alcohol. 


2.   Yellow  Acid  formed  by  the  Decomposition  of  Purpuric 

Acid. 

When  a  solution  of  1  pt.  uric  acid  in  2  pts.  nitric  acid  of  S4°  Bm. 
and  2  pts.  water  is  precipitated  with  milk  of  lime,  and  the  red  filtrate 
evaporated  at  a  gentle  heat  to  the  consistence  of  honey,  then  freed  from 
nitrate  of  lime  by  digestion  in  alcohol  of  40^  Bm.  and  the  brown  residue 
thoroughly  boiled  with  water,  one-third  of  it  then  remaining  undissolved, 
a  brown  solution  is  obtained,  containing  the  compound  of  lime  with  a 
peculiar  acid;  and  the  undissolved  matter  consists  of  the  same  compound 
with  excess  of  lime.  By  decomposition  with  oxalic  acid,  and  evapora- 
tion, a  brown-red  mass  is  obtained,  of  the  consistence  of  honey,  from 
which,  in  20  days,  a  large  number  of  needles  separate,  united  in  stellate 
groups,  less  coloured,  having  a  very  sour  taste,  and  deliquescing  in  the 
air.  This  acid  is  freed  by  digestion  with  lead-oxide  and  water  from 
admixed  oxuric  [alloxanic]  acid,  which  forms  a  soluble  salt  with  lead, 
whilst  a  yellow  lead-salt  of  the  peculiar  acid  remains  undissolved.  This 
salt,  when  decomposed  by  dilute  sulphuric  acid,  yields  the  pure  acid, 
also  with  less  colour,  and.  the  acid  is  obtained  in  a  still  less  coloured 
state  by  decomposing  the  lead-salt  with  sulphuretted  hydrogen,  the 
colouring  matter  then  adhering  to  the  sulphide  of  lead. 

The  acid  crystallizes  indistinctly,  forms  yellow  precipitates  with 
protochloride  of  tin  and  acetate  of  lead,  brown  with  nitrate  of  silver, 
and  greyish  white  with  mercurous  nitrate.  The  precipitate  formed  with 
acetate  of  lead,  disappears  on  heating  the  liquid,  the  lead-salt  then 
separating  in  square  yellow  needles  as  the  liquid  cools.  The  lead-salt 
heated  in  a  glass  tube  first  gives  oflT  a  small  quantity  of  water,  then 
hydrocyanate  of  ammonia  and  sublimed  carbonate  of  ammonia,  and 
leaves  a  black  mass  having  the  shape  of  the  crystals.  (Vauquelin.) 


Hurexan. 

C"N'H'0'*=C"N'Ad'HO"',0'. 

PRODT,  (1818.)    Ann.  Ckim.  Pkgt.  U,  48.— Ann.  Phil.  U,  363. 

KoDWEiBs.     Fog^.  19,  12. 

LiEBio  &  WQhlbb.    Ann.  Pharm.  26,  327. 


Freparation.  1.  A  aolution  of  purpuntte  of  ammonia  in  potaah  ia 
boiled  till  it  loses  its  colour  and  all  the  ammonia  ia  volatilized,  tbea 
gradually  mixed  with  dilute  hydrochloric  or  anlphuric  acid,  which  throws 
down  murexan  in  the  form  of  a  yellowish  or  grey  powder.  (Proat, 
Liebig,  &  Wohler.)  —  2.  A  solution  of  purpurate  of  ammonia  in  boiling 
water  ia  mixed  with  ealphuric  or  hydrochloria  acid.  {Liebig  &  Woblur.) 
Wheo  these  acids  are  made  to  act  directly  on  the  crystals  of  murexid, 
the  nmrexaa  obtained  is  more  coloured.  (Front.)  — The  precipitated 
cryatalline  ecalea  are  purified  by  dissolving  tbeni  in  cold  oil  of  vitriol, 
and  gradually  dropping  the  solution  into  cold  water  (ProntJ,  or  by  dis- 
solviog  la  potMh  and  precipitating  with  an  acid.  (Liebig  &,  Wftbler.) 

Properties.  h.heT  precipitation  from  purpurate  of  ammonia :  white, 
soft,  nacreous,  crystalliDe  scales  (Prout) ;  often  yellowish  or  reddish; 
after  precipitation  from  oil  of  vitriol:  snow-white  powder  (Prout);  after 
precipitation  from  solution  of  potash:  very  loose,  soft,  yellowish- while 
powtfer,  mnch  heavier  than  water  (Prout);  with  a  silky  lustre  like 
uramil  (Liebig  it  Wohler).  It  is  infusible,  tasteless,  and  does  not  per- 
ceptibly redden  litmus  (Prout),  It  turns  red  in  air,  containing  ammonia. 
(Prout,  Liebig,  &  Wohler.) 

CklcnlatLoa  aeeordlag  to  Gm. 

16  C    96     ....     35-69 

li  N 70     ....    20-03 

7H   7     ....      2-60 

12  0   96    ..-     35-69 

CN'H'O'' 269     ....  10000 

Uebig  & 
Cdcalatloii  ucordinc  to  Liebig  &  WShler.  V  «hUr.  Kod>riii. 

6C   36     ....     33-33     33-32     30  58 

2  N  2a     ....     25-93    25-72     28-15 

A  H  „ 4     .,..      3-70     3-72     2-22 

S  O <0    .  ,.     3?-0i     37-2<     32-75 

CN'H'O' 108     ....  100-00    10000     10000 

Conaidering  the  grMt  dUcrepMicy  of  the  two  aD>1:r>es,  which  «ppein  to  n'tae  from 
tbe  different  itatM  of  purit;  uid  dryoeu  of  the  mDreiKn  eiiiained,  1  hue  Msumeil  a 
(brmnls  conlMiiing  C",  which  gives  perceiiUgee  intermediate  between  thOM  of  the  two 
■oalyses,  and  leada  to  the  aimplcBt  equations.  If  this  fnrmuta  be  correct,  mureinn 
maj  be  regarded  ii  a  coojugated  compound  of  urauijl  and  dialuric  acid: 

CN'H'O"  +  C*N'H'0"  -  CN'H'O"  +  2H0. 
According' to  Kodweiu,  who  propoaea  the  farmala  C'^N'H'O",  mnreian   doca  not 
dinuDiah  in  weigbt  at  100*.     Accordiog  to  ProBt'a  earlier  analjaea,  the  Cjimnla  ahonld 
be  CWH'O'. 
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Decompositions.  1.  Marexan  yields  by  dry  dietillation  a  large  qnantity 
of  carbonate  of  ammonia,  together  witn  a  little  hydrocyapic  acid^  oily 
matter,  and  pulverulent  charcoal.  (Prout.)  It  yields  cyanic  acid,  small 
quantities  of  hydrocyanic  acid,  and  carbonate  of  ammonia^  an  oily  sub- 
stance which  soon  solidifies,  and  a  small  quantity  of  charcoal.  (Kod- 
weiss.)  —  2.  When  heated  in  contact  with  the  air,  it  first  reddens  from 
formation  of  ammonia,  without  fusion  or  volatilization,  and  then  burns 
without  any  peculiar  odour.  (Prout.)  —  It  dissolves  with  decomposition 
in  chlorine- water  (Prout),  without  yielding  cyanic  acid.  (Liebig,  Pog^. 
15,  569.)  —  4.  It  dissolves  readily  and  with  efiervescence  in  strong 
nitric  acid,  and  leaves  purpurate  of  ammonia  when  evaporated.  (Prout.) 
Strong  nitric  acid  acts  violently  on  murexan  when  heated,  giving  off 
nitrous  and  carbonic  acid,  and  yielding  by  evaporation  rhombohedrons 
of  oxalate  of  murexan,  surrounded  by  a  yellow,  deliquescent  mass, 
which  reddens  when  heated,  and  contains  ammonia,  nitric  acid,  oxalic 
acid,  and  murexan.  (Kodweiss.)  —  5.  Murexan,  heated  with  oil  of  vitriol, 
gives  off  a  large  qnantity  of  carbonic  acid  and  a  small  qnantity  of  nitrogen 
gas,  and  forms  a  brown  solution,  containing  ammonia,  and  not  precipit- 
able  by  water.  (Kodweiss.)  —  6.  The  colourless  solution  which  murexan 
forms  with  aqueous  ammonia,  out  of  contact  with  the  air,  absorbs 
oxygen  on  exposure  to  the  air,  and  assumes  a  deep  purple-red  colour, 
which  gradually  extends  from  above  downwards,  and  when  completely 
evaporated  in  the  air,  leaves  nothing  but  crystals  of  purpurate  of  ammo- 
nia. (Kodweiss,  Liebig,  &  Wohler) : 

[C"N»H70"  +  NH»  +  20  =  C>«N«H80»  +  2H]. 

When  the  ammoniacal  solution  is  left  for  some  time  in  pure  oxygen 
gas,  the  reddening  is  followed  by  a  complete  loss  of  colour,  due  to  the 
formation  of  oxalurate  of  ammonia : 

C«N«H*0»  +  30  «  C«N«H*08. 

(Liebig  &  Wohler.)     [Should  not  other  products  be  formed  besides  the 
oxaluric  acid  f] 

Combinations,  Murexan  reauires  more  than  1 0,000  pts.  of  water  to 
dissolve  it.  The  pale  red  liquia  becomes  slightly  turbid  when  cool,  but 
does  not  lose  its  colour.  (Prout). 

It  dissolves  in  cold  oil  of  vitriol,  and  is  precipitated  therefrom  without 
alteration  by  water  (Prout,  Kodweiss,  Liebig,  &  Wohler).  It  is  not  per- 
ceptibly soluble  in  dilute  phosphoric,  sulphuric,  or  hydrochloric  acid. 
(Prout.)       . 

It  dissolves  in  warm  dilute  nitric  acid  without  effervescence,  and 
yields  by  slow  evaporation,  small  rhombohedrons  which  appear  to  be 
nitrate  of  murexan.  The  crystals  have  a  sour  and  astringent  taste;  they 
effloresce  and  turn  red  in  the  air,  and  become  coloured  when  heated, 
giving  off  nitrous  vapours.  From  their  pale  yellow  solution  in  potash, 
sulphuric  acid  throws  down  unaltered  murexan,  while  the  filtrate  yields 
by  evaporation  crystals  of  nitre,  and  leaves  a  deliquescent  mass  which 
turns  yellow,  and  gives  off  ammonia  when  heated.  The  solution  of  the 
rhembohedrons  in  ammonia  deposits,  after  a  while,  yellowish- white  flakes, 
containing  nitric  acid,  ammonia,  and  murexan.  The  crystals  become 
dark  red  when  heated  with  ammonia.  Their  aqueous  solution  forms  with 
baryta  and  lime-salts,  on  addition  of  ammonia,  a  white  gelatinous  pre- 


tioD  of  ammonia,  and  often  tarns  red  when  heated. 

Mnrexan  disaolvea  eaaily  in  aqneous  solutions  of  ammonia  and  the 
fixed  alkalis,  without  neatnliiing  them,  and  forma  lolutions  which  are 
oolonrleas  provided  the  air  be  excluded.  (Liebig  &  Wohler.) 

Oxalate  of  Mnrexan  t — 1.  Aaneous  oxalic  acid  containing  a  little 
nitric  acid  (withont  which  no  solution  takes  place),  is  saturated  with 
mnrexan,  and  the  solution  oiystallixed  bv  evaporation. —  2.  Mnrexan, 
or  its  nitrate,  is  heated  with  excess  of  strong  nitric  acid,  and  the 
ctTstals  obtained  by  evaporation,  separated  from  the  mother-liquor.  — 
The  first  process  yields  six-sided  prisms;  the  second,  large  rhombche- 
drons;  the  crystals  are  colourless.  —  When  burnt  with  oxide  of  copper, 
they  yield  4  vol.  CO*  to  1  vol.  N.  With  hot  oil  of  vitriol,  they  give  off" 
carbonic  oxide  gas.  Heated  and  evaporated  with  a  small  quantity  of 
potash -solution,  they  yield  crystals  of  oxalate  of  potash,  and  a  red  deli- 
<]ne80ent  mass,  which,  when  heated  with  a  larger  quantity  of  potash, 
gives  off  ammonia  and  turns  yellow.  Their  solution  in  aqueous  am- 
monia yields,  b^  slow  evaporation,  long,  slender,  white  needles  con- 
taining oiatio  acid,  which  turn  red  when  heated.  Their  aqueous  solu- 
tion boiled  with  acetate  of  baryta  forms  a  precipitate  of  oxalate  of 
baryta,  while  the  reddish  filtrate  contains  purpurale  of  baryta.  (Kodweiss.) 

Horexan  does  not  dissolve  in  alcohol  or  ether,  or  in  aqueous  acetic, 
tartaric,  or  citric  acid,  (Prout,  Kodweiss.) 
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VAPacELiM.     Ann.   Chim.  34.  127;    also  Crell.  Ann.   !801,  1,    72.— 
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BotJiLLON  Lagbanos  i,  A,  VooEL.    N.  GeJU.  5,  615;  also  J.  Pkann. 
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Tr.  3,  1,  111.  — Ann.  Chim.  Phy>.  8,  14»;  also  N.  Tr.  3,  1,  138; 

also  Rt^iert.  6,  207.  — J«».  Chim.  Phyt.    51,  329. 
DSBEREiNER.     Schw.  26,  273;  also  N.  Tr.  4,  1,  168. 
A.  VooEL.     (?tf6.  61,  230. 
HoDTO.-i-L*BiLLARDiERB.     Ann.  Chim.    Phys.  8,    214;  also  N.   Tr.  3, 

2,  382. 
Trokmsdorfp.     N.  Tr.  3,  1,  151. 
LiEBio.     Poyy.  18,  357;    also   JIT.    Tr.  20,  2,  146.  — i^i^.  28,  195; 

also  .^wn.  Pharm.  5,  141.  —  Ann.  Pharm.  28,  166.  —  HandaorUr!)- 

1,  97. 


206         PRIMARY  NUCLEUS  C^H^ :   OXYQBN-NUCLEUS  C^HW. 

Lassatgne.     J.  CMtn.  med,  4,  569. 

Pelouzb.     Ann,  Chim.  IPhys,  ^Q,  72;  also  4 ^n*  Pharm.  11,  263;  also 

J.  pr.  Chem.  3,  26. 
Richardson  &  Menzdorf.     Ann,  Pharm.  %Q,  135. 
Robert  Hagen.     Ann,  Pharm,  38,  257. 
E.  Luck.     Ann,  Pharm,  64,  112. 

AegfeMure,  Voffelbeer$auret  Spiertanref  Acide  nuiliqu$,  Aeide  sorbigue. 

History.  Malic  acid  was  first  obtained  by  Scbeele  in  1785,  but  not 
perfectly  pure,  and  its  properties  were  further  examined  by  Vauquelin. 
Bouillon-Lagrange  &  Vogel  showed  that  this  acid  under  certain  cir- 
cumstances yielded  acetic  acid,  and  pronounced  it  to  be  a  mixture  of 
acetic  acid  and  extractive  matter.  Donovan  in  1818  obtained  an  acid, 
differing  in  some  respects  from  Schcele's  malic  acid,  which  he  regarded  as 
a  peculiar  acid,  and  called  Sorbic  acid  {Vogdheersaure) ;  but  Braconnot  in 
1818  showed  that  this  acid  was  nothing  but  malic  acid  in  a  state  of  greater 
purity.     The  first  correct  analysis  of  malic  acid  was  given  by  Liebig. 

Sources,  Very  widely  difiiised  in  the  vegetable  kingdom,  together 
with  acetic  and  oxalic  acid.  Found  sometimes  in  the  free  state,  some- 
times combined  with  potash,  lime,  magnesia,  or  vegetable  bases :  In  the 
root  of  Althcea  off,^  Angelica  Archangelica,  Aristolochia  Serpeniaria, 
Arundo  Donax,  Asclepias  Vincetoxicumy  Asparagus  q^„  Berheris  vulg.. 
Beta  vulg,,  Bryonia  alba^  Convolvulus  Purga,  arvensis  and  Batatas,  Cory- 
dalis  tuberosa^  Cyperus  esculentus^  Daucus  Carota^  Glycyrrhiza  glabra^ 
Gypsophila  Struthium,  Helianthus  tuberosus.  Lathy r us  tuber osus.  Lobelia 
syphilitica,  Nymphaa  alba,  (Enanthe  crocaia,  Pceonia  off,.  Poly  gala 
Senega,  Polypodium  Filix  Mas,  Primula  Veris,  Rheum,  Rubia  tinctorum^ 
Rumex  obtusifolitis,  Solanum  tuberosum,  Valeriana  off, ;  —  in  the  wood  of 
Mesua  ferrea ;  —  in  the  bark  of  Clematis  Flammula,  Daphne  Mezereum, 
Quassia  Simaruba^  Rhamnus  Frangula,  Viburnum  (Jpulus,  ilibn^fia-bark ; 
—  in  the  haulm  (including  stems)  of  Achillea  nobilis  and  Millefolium, 
Agave  americana,  Aconitum  Lynoctonum  and  other  species,  Actcea  spicata, 
Artemisia  vtdg.,  and  Absinthium,  Arum  maculatum,  Atropa  Belladonna, 
Ballota  lanata  and  nigra,  Brassica  oUracea,  Bryonia  alba^  Calendula  off,. 
Cannabis  sativa,  Cassia  Senna  and  lanceolata^  Chelidonium  maj'us,  various 
81)ecie8  of  Cotyledon  and  Crassuh,  Centaurea  benedicta^  Chcerophyllum 
sylvestre,  Convallaria  majalis,  Diosma  crenata,  Galeopsis  grandijlora. 
Geranium  zonale,  Gratiola  off.^  Ilyoscyamus  niger,  Hyssopus  off,,  Lactuca 
Sativa  ^Lychnis  dioica,Lycopus  europ(sus,Mamillaria  pusilla^Toiioua  species 
oi  Alesemhryanthemum,Mercurialis  annua^  Morus  alba,Papaver  somniferum^ 
Phormium  tenax,  Portulaca  oleracea.  Reseda  luteola,  Ricinus  communis, 
R»*ta  graveolens,  Saccharum  offcinarum.  Salvia  off.,  Sambucus  Ebulus, 
Sedum  acre  and  lelephium,  Sempervivum  tectorum,  Spigelia  anthelmia, 
Spinacia  oleracea,  Staphylaa  pinnata^  Syringa  vulg,,  Tanacetum  vulgare. 
Thymus  Serpyllum,  Trifolium,  Melilothus  off.,  Tropaolum  majus  and 
Valeriana  off  ;  —  also,  according  to  Garot  {N.  J.  Pharm.  24, 308),  in  the 
leaves  of  the  common  ash;  in  the  flowers  of  Calendula  off.,  Matricaria 
ChamomiUa  and  Parthenium,  Sambucus  nigra.  Thymus  serpyllum,  Ver- 
bascum  Thapsus  and  Viola  odorata ;  —  in  the  pollen  of  Camutbis  sativa, 
Pinus  Abies  and  sylvestris.  Phoenix  dactylifera,  Typha  laiifolia,  and  Ttdipa 
gesneriana  ;  —  in  the  fruit  of  Amygdalus  persica,  Annona  triloba,  Berberis 
vtdgaris,  Bromelia  Ananas,  Cornus  sanguinea,  Cucumis  Melo  and  sativtis, 
Cucurbita  Pepo,  Fragaria  vesca,  Musa  paradisiaca,  Prunus  domssticct,  and 


(ypitiiiu:>t  anu  copauiiium,  tiiuta  ruorum  ana  liroseuiana,  icosa  can. 
Jiultw  Id<em  and  fi-ulicotua,  Samhucus  nigra,  Solanam  Lycoperstc, 
mammoitim,  nigrum,  and  other  species,  Sorbut  Aticaparia,  Syrinya  i 
garU,  Tamarandu)  indica,  Vaceinium  Myrtillat,  Viiit  vinifera;  —  in 
seed  of  Anagyri»  fcelida,  Apiitm  Peiroteltnum,  Arachtt  Kypogeea,  Bar 
.  Tonga,  Carum  Carvi,  Cocot  nuci/era,  Cuminum  Cyminum,  Cytisus  Labur- 
num, Datura  Stramonium,  Dephinium  Staphisagria,  lUidum  anitatum, 
Jjinum  vsitatistitrmm,  Menispermum  Coccultu,  Myrtus  Pimenla,  Pim- 
pinella  Anisum,  Piper  nigrum  and  longum,  and  in  Semen  Ciace;  —  in 
lupulin;  — in  the  milky  juice  of  Zfuro  crepitans;  —  in  asa  fcetidu,  opo- 
ponax.  6a){apenum,  mjiTh,  and  eujihorbium.  Compare  eipci-JBllr  Scbeele  and 
VauqoelLn;  alio  Braconnot.  (Ann.  CMm.  6b,  371;  70,  2bb.)     ^    It  is  also  found 

in  tbe  decoction  of  Tagelii  erecta,  and  in  large  quantity  in  Liguitirutn 
lepiilicum  (Dessai^eB,  N.  J.  Pharm.  25,  23j,  and  in  the  ripe  beiries  of 
Jlippophae  rhamnoides  (O.  L.  Erdmann,  J.  pr.  Chem.  55,  191):  it  like- 
^rise  occurs  abundantly,  together  with  oxalic  and  saccharic  acid,  in  the 
acid  residue  obtained  ia  tbe  distillation  of  tpirii.  alkeris  nilroti  from  nitric 
acid  and  alcohol. 

BracoDQot  (J.  Pkyt.  84,  276)  likewise  obtained  from  Borago  qf., 
J)odUearia  of.,  Afomordtca  Etatervim  and  Saponaria  of.,  acida  which 
appeared  to  consist  of  impure  malic  acid. 

The  Afmimermie  actd  obtained  by  Bonllay  (J.  Fkarm.  5,  5:  also 
Jtepert.  7, 19)  Rom  the  berries  of  Coccului  indicu»,  appears,  from  his  later 
investigations  maJe  in  conjunction  with  Vauquelin  (J.  Pharm.  12,  108}, 
to  be  malic  acid, 

Solanic  acid,  which,  according  to  Pesohier  (X  (Mim.  med.  3,  289; 
N.  2'r.  14,  2,  270),  occurs  in  all  speciiTS  of  Solanum,  but  especially  in  the 
berries  of  Solanum  nigrum,  was  recognized  by  John,  Braconnot,  Desfosses, 
Ilisch,  and  others,  as  malic  acid. 

Aeerie  acid  {Fddahormdure)  obtained  by  J.  A.  v.  Scherer  from  Acer 
campetire;  SUicilack*aure  by  John  (Sckio.  15, 110)  from  stocklac,  and  by 
Esenheck  &  Marquart  (Aim.  Pkani.  13,  393)  from  a  spurious  shellac; 
tfinacdij!  acid,  by  Peschier  (^V.  Tr.  14,  2,  175);  aehilleic  acid,  by  Zanon 
(Ami.  Pharm.  58,  31);  the  acid  found  by  Braconnot  {Ann.  CUm.  62, 
2S),  in  the  stems  of  Phytolacca  dfcandra;  manihotic  acid  obtained  by 
0.  Henry  &  Boutron-Chariard  (/.  Phartn.  20,  628;  22,  122);  and 
euphorbic  acid,  by  Riegel  {Jakrh.  pr.  Pharm.  6,  165),  from  the  flowering 
herb  of  Supkorhia  Cyparittiat:  —  all  these  acids  are  perhaps  identictJ 
with  malic  acid.  —  T  According  to  Ritthansnn  (J.  pr.  Chem.  53,  413), 
the  acid  contained  in  Lycopodium  complanatum  is  probably  malic  acid .  — 
H.  Schwarti  {Ann.  Pharm.  84,  83)  found  malic  acid  in  untlpe  Sileaian 
grapes.  —  Wincklcr  {Chan.  Gas.  1853,  32)  found  in  nine  made  from 
unripe  grapes  from  the  Bergstnhsse,  an  acid  possessing  the  physical  pro- 
perties of  malic  aoid  but  tbe  chemical  relations  of  citric  acid.  Winckler 
regards  this  as  a  peculiar  acid  which  he  denominates  Paracitric  acid, 
Pastenr  {N.  J.  Pharm.  24,  751,  however,  regards  this  acid  as  malic  acid. 
Winckler,  on  the  other  hand  {N.  Jahrb.  Pharm.  1,  75),  persists  in  his 
opinion  that  it  is  a  peculiar  acid  distinct  from  malic  acid.  IT 

A  fcir  other  acid*  which  liare  been  more  particularly  eiamiDed,  >uid  perhaps  belong 
to  thiah.:ail,  will  be  given  ti  an  appendix  to  malic  acid. 

Formation.  Id  tbe  decomposition  of  osparagin  or  aspartic  acid  by 
cold  nitrous  acid.  (Piria.)  -  ~  *i  Tlio  modification  of  aspartic  acid,  whicn 
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rotates  the  plane  of  polarisaetion  of  a  ray  of  light,  produces  a  malic  acid 
possessing  the  same  power  and  identical  in  all  respects  with  ordinary 
malic  acid;  bnt  the  inactive  modification  of  aspartic  acid  (q.  vJ)  pro- 
duces an  inactive  malic  acid.  (Pastenr,  N.  Ann.  Ghim,  Fhys,  34,  30.)  IT 
Whether  the  acid  which  LowiU  obtained  (CreU.  Ann.  1792,  1,  222)  by  deoomponng 
grape  or  gum-sugar  with  alkalis,  is  really  malic  acid,  remains  yet  to  be  determined. 

Preparation.  I.  From  the  berries  of  the  Mountain-ath.  -—  These  like- 
wise contain  small  quantities  of  tartaric  and  citric  acid,  especially  while 
very  unripe.  (Liebig.) 

1.  The  juice  of  mountain-ash  berries  not  quite  ripe,  after  being 
pressed,  boiled  up  and  filtered,  is  partly  neutralized  with  carbonate  of 
potash,  leaving,  however,  a  sufficient  excess  of  acid  to  redden  litmus 
pretty  strongly;  then  precipitated  by  nitrate  of  lead  (or  with  neutral 
acetate  of  lead,  if  carbonate  of  potash  is  not  used);  set  aside  for  a  few 
days,  till  the  curdy  precipitate  is  completely  converted  into  small  needles; 
these  crystals  freed  from  the  admixed  mucous  or  flocculent  compound  of 
lead-oxide  and  colouring  matter  (which  is  particularly  abundant  when 
acetate  of  lead  is  used)  by  careful  elutriation  with  cold  water;  and  lastly 
well  washed  with  water.  —  a.  The  needles  are  either  boiled  with  a 
quantity  of  dilute  sulphuric  acid  not  sufficient  to  decompose  them,  as 
long  as  any  granular  deposit  continues  to  subside;  the  uniform  pulpy 
mass  mixed  with  aqueous  sulphide  of  barium,  till  a  filtered  sample  is 
found  to  contain  baryta;  the  liquid  filtered  (the  sulphide  of  lead  then 
acting  as  a  decolorising  agent);  the  colourless  filtrate  boiled  with  excess 
of  carbonate  of  baryta;  the  liquid  again  filtered  (tartrate  and  citrate  of 
baryta  remaining  in  the  filter);  the  baryta  precipitated  from  the  filtrate 
by  careful  addition  of  dilute  sulphuric  acid;  and  the  filtrate,  which  should 
show  no  turbidity  either  with  sulphuric  acid  or  with  chloride  of  barium, 
evaporated  to  the  crystallizing  point.  If  the  filtrate  should  become 
turbid  on  addition  of  sulphuric  acid,  it  must  be  evaporated  down,  the 
residue  exhausted  with  alcohol;  the  liquid  filtered  from  the  remaining 
malate  of  baryta;  and  again  evaporated.  —  h.  Or  these  needles  of  impure 
malate  of  lead  are  boiled  with  a  slight  excess  of  dilute  sulphuric  acid, 
the  filtrate  divided  into  two  equal  portions;  one  portion  exactly  neu- 
tralized with  ammonia;  the  other  portion  then  added;  and  the  reddish 
liquid  evaporated  and  cooled;  it  then  yields  nearly  colourless  crystals  of 
acid  malate  of  ammonia,  which  may  be  rendered  quite  colourless  by 
recrystallization.  These  crystals  are  then  precipitated  by  acetate  of 
lead,  and  the  precipitate,  after  thorough  washing,  decomposed  by  sul- 
phuretted hydrogen  or  sulphuric  acid.  (Liebig.) 

2.  The  juice,  after  boiling  and  straining,  is  partially  neutralized  by 
ammonia;  72  pts.  of  it  precipitated  by  1  pt.  of  neutral  acetate  of  lead; 
the  liquid  filtered  after  a  few  hours,  to  separate  tartrate  and  citrate  of 
lead  and  the  compound  of  lead-oxide  and  colouring  matter;  the  filtrate 
gradually  mixed  with  small  portions  of  a  concentrated  solution  of  nitrate 
of  lead,  stirring  all  the  while,  till  a  filtered  sample  is  but  slightly  clouded 
by  the  nitrate  of  lead;  the  precipitate,  which  becomes  crystalline,  col- 
lected after  a  while  on  the  filter,  washed  with  cold  water,  suspended  in 
water,  and  decomposed  by  sulphuretted  hydrogen;  the  nearly  colourless 
filtrate  heated  on  the  water-bath  to  expel  sulphuretted  hydrogen,  neu- 
tralized with  ammonia,  and  decolorised  with  bone-charcoal  which  has 
been  purified  by  hydrochloric  acid;  the  colourless  filtrate  precipitated  by 
nitrate  of  lead;  the  precipitate  well  washed  with  cold  water  after  it  has 


decomposeil  fay  salpburetted  hydrogen,  the  liquid  being  bnakly  agitated 
all  the  whiles  and  the  Gltrate  evaporated,  firat  on  the  water-bath,  and 
then  at  a  eentle  heat  till  it  oryatallizea.  22'7  pta.  of  mountain-aah 
berriea  yield  1  pt.  of  malate  of  lead,  (Winckler,  Jahrb.  pr.  Pham. 
1.  13.) 

3.  The  filtered  jnice  of  ripe  rooantain-ash  berriea  ia  precipitated  with 
neatral  acetate  of  lead,  the  precipitate  thoroughly  woabed  with  cold 
water,  and  then  treated  on  the  filter  with  boiling  water,  as  long  aa  the 
wash-water  continneB  to  deposit  malate  of  lead  on  cooling  —  The  reaidue 
OD  the  filter  (which  Donovan  erroneously  regards,  not  as  nentral  malate 
of  lead  closely  aggregated  and  thereby  rendered  diffioult  of  solution,  but 
aa  faaaic  malate),  is  deconipoaed  with  dilute  sulphurio  a<:id;  the  a«id 
liquid  precipitated  with  neutral  acetate  of  lead;  the  piecipilate  again 
treated  with  boiling  water,  and  this  treatment  onoe  more  repeated.  — 
Lastly,  all  the  crystals  of  the  lead-ealt,  which,  having  separated  from  a 
colourless  solution,  are  free  from  colouring  matter,  are  decomposed  by 
half  an  hour's  bailing  and  constant  stirring  with  23  pts.  of  aulpburic  acid 
ofsp.gr.  1-09  (a  quantity  not  sufficient  to  take  ujp  all  the  lead-oxide); 
the  liquid  filtered;  the  1^^  which  ia  dissolved  in  the  filtrate  precipitated 
by  sulphuretted  hydrogen;  and  the  liquid  again  filtered  and  evaporated. 
(U<,n.v,„.) 

4.  Vauquelin  leaves  the  juice  to  ferment  for  14  ilaya,  whereby  it 
losea  ita  viscidity;  then  precipitates  It  with  neutral  scetate  of  lead;  boila 
the  precipitate,  consisting  of  malate  of  lead,  a  little  phosphate,  and  a  cer- 
tain quantity  of  colouring  matter,  repeatedly  with  water;  obtains  the 
malate  of  leud  in  colourless  crystals  ny  repeated  solution  in  hut  water 
and  eooliDg;  and  decomposes  the  cryatala  aa  in  (3)  by  sulphuric  acid  and 
sulphuretted  hydrogen. 

5.  Wiibler  (Pogg.  10,  104)  dilutes  the  juice  of  monntain-aah  berries 
not  quite  ripe,  with  3  or  4  pts.  of  water;  Biters;  adda  solution  of  acetate 
of  l^td  to  the  liquid  while  in  a  atate  of  ebullition  as  long  as  turfaiility  ia 
thereby  produced;  and  filters  boiling  hot.  The  filtrate  immediately 
becomea  turbid,  and  deposita  dirty-coloured  pulverulent  malate  of  lead; 
the  liquid  decauled  therefrom  yields  the  pure  salt  in  white  needles  aa 
it  cools. 

e.  Braconnot  saturates  the  jnice  of  monntMn-ash  berries  not  quite 
ripe  with  carbonate  of  lime,  while  boiling;  evaporates  tbe  liquid  to  a 
syrupy  oonaistence  and  skima  it;  separates  the  malate  of  lime  which  ia 
deposited  on  cooling  from  the  syrup;  purifies  it  by  washing  with  a  small 
quantity  of  cold  water  and  presanre  between  linen;  boila  for  a  quarter  of 
an  hour  with  an  equal  weight  of  crystallized  carbonate  of  soda  and  with 
water;  then  filters  the  liquid  containing  malate  of  eoda  from  the  car- 
bonate of  lime,  and  ireeA  it  from  the  red  colouring  matter  by  boiling  with 
a  little  milk  of  lime;  and  thus  obtains  a  transparent  and  colourless 
filtrate,  which  he  frees  from  lime  by  passing  carbonic  acid  through  it  and 
precipitates  with  basic  acetate  of  lead;  after  which  be  washes  the  malata 
of  lead  and  decorapuses  it  with  sulphurio  acid. 

7.  The  juice  of  the  unripe  berries  ia  boiled  for  some  hours  with  a 
quantity  of  milk  of  lime  not  quite  sufficient  to  neutralize  it,  as  long  as  it 
continnes  to  deposit  malate  of  lime  in  the  form  of  a  sandy  powder;  this 
powder  removed  from  the  liquid  and  added,  afi«r  washing  with  cold 
water,  to  a  boiling  mixture  of  1  pt  nitric  acid  and  10  pts.  water,  aa  long 
aa  it  dissolves;  the  hot  filtrate  left  to  cool;  the  nearly  colonrless  oiyatala 
TOL.  X.  t 
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of  acid  malate  of  lime  which  form,  purified  by  reerysiallization  from 
boiling  water;  their  hot  solation  precipitated  by  neatral  acetate  of  lead; 
the  precipitate,  after  washing  with  cold  water,  suspended  in  warm  water 
and  decomposed  with  sulphuretted  hydrogen;  and  the  filtrate  eyaporated, 
first  on  the  open  fire,  then  on  the  water-bath,  to  a  syrup,  which  solidifies 
after  some  time  to  a  crystalline  mass.  (Hagen.) 

II.  Fnym  Ebuseleek.  The  juice  of  this  plant  is  rich  in  malate  of 
lime. 

1.  The  filtered  juice  of  houreleek  is  evaporated  nearly  to  a  syrup, 
and  gradually  mixed  with  alcohol;  the  pasty  mass  which  separates, 
repeatedly  washed  with  fresh  portions  of  weak  alcohol,  and  dissolved  in 
water,  after  being  strongly  pressed  between  linen;  the  brown  solution 
mixed  with  a  quantity  of  sulphuric  acid  sufficient  only  to  precipitate  half 
the  lime;  and  the  liquid  separated  from  the  gypsum  by  decantation  and 
pressure.  This  liquid  yields  in  24  hours,  crystals  of  acid  malate  of  lime; 
and  the  supernatant  mother-liquor  evaporated  to  a  syrup,  yields  an 
additional  crop  of  crystals,  first  by  14  days  standing  in  a  cool  place,  and 
then  by  addition  of  alcohol,  which  however  must  be  added  with  caution, 
as  too  large  a  quantity  would  likewise  precipitate  the  brown  colouring 
matter.  The  crystals  are  purified  by  dissolving  them  twice  in  hot  water 
and  recrystallizing;  they  are  then  again  dissolved  in  water;  the  lime 
precipitated  by  sulphuric  acid;  the  liquid  filtered  and  digested  with  lead- 
oxide  to  remove  the  sulphuric  acid;  again  filtered;  the  dissolved  lead 
precipitated  by  sulphuretted  hydrogen;  the  liquid  filtered  from  this  pre- 
cipitated and  evaporated  to  dryness;  and  the  acid  dissolved  out  by 
alcohol,  which  leaves  small  quantities  of  lime  and  lead-oxide  undissolved. 
(Braconnot.) 

2.  Houton-Labillardi^re  supersaturates  houseleek  juice  with  milk  of 
lime;  filters;  evaporates  down  to  three-fourths,  whereupon  a  white  pul- 
verulent salt  is  deposited  on  cooling;  decants  the  brown  mother-liquor; 
washes  the  salt  with  alcohol  of  12°  to  15°  Bm.;  dissolves  it  in  water; 
filters  from  the  compound  of  lime  and  colouring  matter;  precipitates  by 
nitrate  of  lead;  washes  the  precipitate;  suspends  it  in  water;  and  de- 
composes it  with  sulphuretted  hydrogen;  then  filters,  and  evaporates  to 
a  syrup,  which  yields  crystals  in  a  few  days. 

3.  Donovan  evaporates  the  syrup  to  two- thirds;  mixes  it,  after  fil- 
tration, with  an  equal  quantity  of  alcohol;  washes  the  precipitated 
malate  of  lime  with  alcohol;  dissolves  it  in  water;  precipitates  with 
neutral  acetate  of  lead;  and  decomposes  the  washed  precipitate  as  in  I.,  3. 

When  the  malate  of  lime  is  precipitated  by  a  lead  salt,  the  resulting 
malate  of  lead  contains  lime,  and  yields  malic  acid,  which  also  contains 
lime  and  therefore  precipitates  nitrate  of  lead  or  silver;  it  may  be  sepa- 
rated from  the  acid  malate  of  lime  (as  in  Braconnot's  process)  by 
evaporating  to  a  syrup  and  extracting  with  strong  alcohol.  (Gay-Lussac, 
Ann.  Chim  Fhy9.  6,  331;  also  Schw,  21,  216;  also  N.  Tr.  3,  1,  95; 
eomp,  Wackenroder,  N,  Br,  Arch.  25,  58.) 

III.  From  Cherries  or  Berherriei, — A.  Vogel  precipitates  the  juice 
with  neutral  acetate  of  lead;  washes  the  blue  precipitate  with  cold  water;, 
boils  it  repeatedly  with  wat^r,  the  compound  of  lead,  oxide  and  colour-, 
ing  matter  then  remaining  undissolved;  and  obtains  by  cooling,  as  in 
Donovan's  process,  crystals  of  malate  of  lead,  which  he  then  decomposes 
by  sulphuretted  hydrogen. 


moiBie  oi  lime,  Alter  oeinff  separatea  irom  tae  staiKs,  loey  are  re- 
peatedly exhamted  with  bulling  water;  the  red  acid  infuBioD  partiallj 
evaporated;  the  liquid  separated  from  the  precipitate  of  oiidiied  ex- 
tractive matter;  the  filtrate  repeateilly  evaporated  and  coaled,  as  bug  aa 
it  continues  to  yield  brownish  crystals  of  acid  nialate  of  lime;  these 
crystals  washed,  and  decolorized  by  recryst&lliziktion;  their  aqueoos 
Bolution  then  precipitated  by  carbonate  of  potash;  the  filtrate  precipi- 
tated by  acetate  of  lead;  the  white  orystalline  malate  of  lead  decomposed 
by  sulphuretted  hydrogen;  and  the  crystallized  acid  obtained  by  evapo- 
rating the  filtrate.  (Trommsdorff,  Ann.  Pharm.  10,  328.) 

The  juice  of  the  berries  of  lihu»  glabrum  or  fyp/iinum  yields  with 
acetate  of  lead  a  precipitate,  which,  when  washed  with  cold  water, 
tecrystallized  from  hot  water,  and  decomposed  bv  sulphuretted  hydrogen, 
immediately  yields  colourless  crystals  of  the  acia.  (Lassaigne.) 

V.  From  the  lUmt  of  variout  tpecies  of  Hhubarb.  — The  juice  ex- 
pressed from  the  stems  and  leaves  of  S/utan  palmatvtn  or  urtdulatttm  is 
clarified  by  boillns;  with  isinglass;  tbeu  strained  and  evaporated  to  a 
thin  syrup,  which  in  a  few  days  yields  crystals  of  acid  tualato  of  potash, 
to  be  decoloriied  by  pressure  and  recrystalliiation,  and  amounting  to 
34  pc  cent,  of  the  stems  and  leaves.  By  precipitating  this  salt  with 
acetate  of  lead,  and  decomposing  the  washed  precipitate  with  sulphuretted 
hydrogen,  very  pure  malic  aoid  ia  obtained,  which  crystallizes  well. 
(WiDckler  &  Herberger,  Jahrb.  pr.  ^harm  2,  201.)  —  Another  mode 
of  preparation  was  previoasly  given  by  Th.  Everitt.  (PhU.  Hag.  J. 
23,  327.) 

VI.  /'nMn^;>^&i.  — Apple-juice  neutralized  with  carbonate  of  potash 
IB  precipitated  with  acetate  of  lead,  and  the  washed  preripilale  decom- 
posed with  an  equivalent  quantity  of  dilute  sulphuric  acid.  {Seheete^  — 
The  acid  thus  ontatncd  is  a  thick,  brown,  aociystallizable  syrup  which 
dries  up  to  a  vllmi)^h  when  exposed  in  thin  layers  to  a  warm  dry  atnio- 
Bphere.  This  inability  to  crystallize  proceeds,  according  to  Bracouuot, 
from  the  presence  of  a  brown  substance  wbich  prevents  the  crystal- 
lization, not  only  of  the  acid,  hut  also  of  its  lead-salt,     a*  thi>  Impure  acid 

obtained  b;  Schecle  Km  formerly  the  onlj  bind  of  malic  arid  knonu,  the  colourieia 
■nd  crjalalliuble  acid  which  Douotbd  obuined  from  inDDntuii.Bah  berriea  was  regarded 
M  a  distinct  acid. 

The  preparation  of  malic  aoid  &om  Artemina  AhtetOhiwn  is  described 
by  Luck. 

Erdmann  {J.  pr.  Chem.  55,  1 91)  recommends  the  ripe  berries  of  the 
eea-bockthom  {Ilippophae  rhamnctdet)  as  a  source  for  the  prepaj&tiou  of 
malic  acid. 

Pure  malia  acid  should  be  oolonrless  and  crystal li table;  bum  without 
residue  (of  pota«h,  lime,  oxide  of  lead,  &o.);  not  become  coloured  with 
ammonia;  and  yield  no  precipitate  with  nitrate  of  lead  or  silver. 

Propertiet,  The  aqaeona  add  evaporated  to  a  eymp,  and  then  left 
to  evaporate  further  in  a  warm  place,  yields  colourless  needles  or  prisms 
united  in  feathery  or  spherical  groups  ^Vauquelin,  Braconnot,  l.iebig); 
according  to  A.  \  ogel,  the  onrstals  are  six-sided;  according  to  Wiackler, 
four-sided.  The  crystals  melt  at  83°,  but  sustain  a  heat  of  120°  without 
diminishing  in  weight.  (Pelouze.)  They  are  inodorous  and  have  a  veir 
Bonr  taste.     T.  According  to  Pasteur,  ordinary  (optically  active)  malic 
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acid  begins  to  melt  at  100^  and  to  decompose  at  140**;  whereas  opticallj 
inactive  malic  acid  begins  to  melt  at  133°,  and  to  decompose  at  150^. 
The  latter  crystallises  in  the  same  manner  as  the  ordinary  acid,  bat  more 
readily.  {K  Ann,  Chim.  Phy$.  34,  30.)  %. 

Qry9taUized,  Peloaxe.                  Pastenr. 

8  C 48  ....  35-82    ....    36-86  ....    35-76 

6  H 6  ....  4-48     ....       4-36  ....      4-65 

10  0 80  ....  59-70     ....     58-78  ....     59-59 

C^H«CM» 134    ..„  10000    ....  100-00    ....  100-00 

Pdoiue  obUin«d  too  much  carbon,  probably  because  malic  acid,  as  Liebig  baa 
fthowiij  gires  off  water  at  130*^. 

Pasteur  analysed  the  optically  inactive  malic  acid  obtained  from  inactiye  aspartic 
acid  by  the  action  of  nitrous  acid  i  the  acid  was  crystallised  and  dried  over  sulphuric 

acid.  -^ 

According  to  the  radical-theory,  the  hyp.  anhydrous  add  ^  C^H'CH  »  M,  and  the 
crystallised  acid  ^  HO.C^H'O^.  Prout  found  the  hyp.  anhydrous  acid  contained  in 
the  lead,  lime  or  copper-salt^  to  consist  of  40-68  p.  c.  C,  5-08  H  and  54*24  O. 

Decompositions,  1.  The  acid  heated  for  some  honrs  to  between  175^ 
and  180^  in  a  retort  placed  in  the  oil-bath,  is  resolved,  without  any 
evolution  of  gas  Or  carbonization,  into  water,  maleic  acid  (viii.  151) 
which  passes  over  in  the  liquid  form  with  the  water,  and  crystallizes 
soon  afterwards,  and  about  an  equal  quantity  of  fumario  acid  (ix.  22), 
part  of  which  distils  over,  while  the  rest  remains  in  the  retort^  in  the 
form  of  a  crystalline  mass.  If  the  malic  acid  be  suddenly  heated  to  200°, 
and  hept  for  some  time  at  that  temperature,  a  comparatively  huge 
quantity  of  maleic  acid  is  obtained;  but  at  150°,  the  nmlic  acid  is  very 
Slowly,  but  almost  completely  resolved  into  water  and  fumaric  acid. 
The  nrst  product  of  the  decomposition  perhaps  consists  entirely  of  maleic 
acid,  which,  however,  if  the  heat  be  not  quickly  raised  to  the  point  of 
volatilization,  is  converted  into  fumaric  acid.  ^Pelouze.)  Even  by  con- 
tinued exposure  to  a  heat  of  120°  to  130°,  fused  malic  acid  is  converted, 
with  turbidity  and  escape  of  water,  into  a  pulpy  mixture  of  fimiaric 
acid  lamins,  and  undecomposed  malic  acid;  the  latter,  when  dissolved 
out  by  cold  water,  and  heated  as  above  after  evaporation,  again  yields 
water  and  a  similar  mixture;  and  in  this  manner  all  the  malic  acid  may 
be  finally  converted  into  water  and  fumaric  acid.  If  the  distillation 
be  conducted  as  quickly  as  possible  over  a  strong  alcohol -flame,  a  large 
quantity  of  maleic'  acid  passes  over  with  the  water,  till  the  residue 
suddenly  solidifies  to  crystalline  fumaric  acid.  (Liebig.)  —  Equations  for 
the  formation  of  maleic  and  fumaric  acid: 

C9H«OW  -  2C*WO*  +  2H0. 
and :  C»H«08  -  C^HK)*  +  2H0. 

If  a  strong  fire  be  made  to  act  immediately  on  the  malic  acid,  it  swells 
np,  turns  brown,  and  yields,  together  with  the  maleic  and  fumaric  acids, 
large  quantities  of  carbonic  oxide  and  carbonic  acid  gases,  empyreumatic 
oil,  and  charcoal,  which  must  be  regarded  as  decomposition^products  of 
the  maleic  and  fumaric,  not  of  the  malic  acid.  (Lassaigne.)  —  2.  In  the 
open  fire,  the  acid  burns  with  the  odour  of  burnt  sugar. 

3.  The  acid  in  combination  with  potash  is  decomposed  by  bromine, 
with  formation  of  bromoform.  (Cahours,  N.  Ann.  Chim,  JPkys.  19,  507.) 
—  4.  Nitric  acid  easily  converts  it  into  oxalic  acid,  with  evolution]  of 
carbonic  acid.   (Vauqnelin  )  —  It  is  not  decomposed  by  aqueous  iodic 


carbonie  oxide  aa  (D^beTomer),  and  at  the  same  time  forms  acetic  add. 
(Liobig.)  — 8,  When  beatad  with  oil  of  vitriol  and  chromate  of  potoah 
together,  it  gives  off  all  its  carbon  in  the  form  of  carbonio  acid. 
rDbbereiner.^  —  The  aqueoas  acid  does  not  act  on  peroxide  of  maogaseEe, 
(D5bereiner.)  ~  It  is  not  converted  into  fumaric  acid  by  boiling  vith 
strong  hydrochlorio  aoid.  (Hagen.J 

7.  When  cantionslj  heated  with  excess  of  potasb-bydnte,  it  forms 
acetate  and  oxalate  of  potash  [with  evolution  of  hydrogen)].  (Riechter, 
Jf.  Br.  Ar^  39,  23.)  —  For  the  cunvcnlon  into  nccuaia  add,  •aaJfa/ofco/'Xunt, 
pp.  216,  217. 

CoTnbinationt.  The  ciystalliied  acid  deliqnesces  when  exposed  to 
the  air;  it  dissolves  in  a  small  quantity  of  waier,  forming  a  colourless 
syru^;  with  a  lai^r  qaanttly,  it  forma  a  thin  liquid.  ~  The  optically 
inactive  roodiScation  is  lees  soluble  in  water  and  less  deliquesoeat  than 
ordinary  active  malic  acid.  (Pasteur.) 

The  Malaiet  are  neutral  =CrH»M*0»  and  acid  =C'H»MO".  When 
subjected  to  dry  distillation,  they  swell  up,  and,  according  to  Unverdorben, 
give  off  two  empyrenmatia  oils  of  different  degrees  of  volatility.  Between 
250°  and  300°,  the  malatea  of  the  fixed  alkalia  aie  oonrerted,  with  loss 
of  water,  into  famarates.  (Hagen.) 

CH'SPO"  -  C»H«M»0»  +  2H0. 

Nearly  all  malatea  are  solable  in  water. — The  optically  active  and 
inactive  modifications  of  malic  add  yield  respectively  active  and  inactive 
malatea.  (Pasteur.) 

Malateof  Ahhonia.  —  a.  ^«ufnii.  — Uttory8lalliuble,reiyai>liib)e. 
(Braconnot.) 

6.  Add.— fTtpantioaip.2oa,  I. b)-  Large,  transparent,  colourtese prisms 
belonging  to  the  right  prismatic  system.  Fig,  75,  y:y=]10°45'; 
y  :  fl»  =  ]25°  iff;  m  :  u  =  125°;  «'  :  w  =  109°  20';  n'  :  n  =  138°  54'. 

(Nicbl^  i  BCcarding  to  *a  epistolary  commnaication,  in  which  the  nnmben  erro- 
■Koniij  printed  in  the  Compt.  rmd.  are  corrected  j  comp.  alio  Kobell,  Beperl.  71,  380  j. 

The  crystals  have  an  agreeably  acid  saline  taste  (L.  A.  Bochner,  Repert. 
71,  320) ;  they  are  permanent  id  the  air  (BraoonDot),  and  do  not  diminish 
in  weight,  even  at  100°  in  a  stream  of  dry  air.  (Bncbner.)  They  dis- 
Bolvo  very  readily  in  water,  but  are  insoluble  in  alcohol  and  ether 
fBraeonnot,  fiucbner),  and  dissolve  but  very  slowly  in  dilute  alcohol. 
(Liebig.) 

CrftMb.  BactitMr. 

8C *8    ....    Sl';9    32'«9 

N    U     ....      9-27    9-28 

9  H    9     ....       6-9e    6-07 

10  O    80    ....     S2-98    61-9« 

C"H'(NH')0". _,...  ISl     ....  lOO'OO    100*00 

Llebtg  >Im  obtained  bj  ombiutkni  of  the  oyittls,  1  vol  nitmsMi  |«s  to  8  vol. 
earboDla  *cid. 


T.  Aceording  to  Pasteur  (Ann.  Fkarm.  82,  331),  the  aoid  a 
■alt  of  ordinary  (optically  active)  malic  acid  forms  crystab  belonging  to 
Ute  right  priomatie  system,  often  with  hemihedml  bees.     Their  specific 
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gravity  compared  with  that  of  water  at  12*5,  is  1*5500.  —  DissoIreB  in 
311  pts.  of  water  at  IS'l^.  The  solution  rotates  the  plane  of  polarization 
of  a  ray  of  light.  Heated  in  the  oil-hath  to  160^—200",  it  is  converted 
into  a  sparingly  soluble  substance,  C''NH*0»=C»NH'0'-3HO=Aspartio 
acid  minus  water  (p.        ). 

C8H»(NH*)OW  «  C8NH<0«  +  5HO. 

Ammonia  escapes^  however,  together  with  the  water,  and  the  residue 
contains  fumaric  and  maleio  acid,  together  with  malic  acid  both  active 
and  inactive. 

The  acid  ammonia-saU  of  inactive  malic  acid  forms  two  kinds  of 
crystals,  (a)  The  solution  when  evaporated  first  yields  crystals  having 
the  same  composition  as  the  active  ammonia-salt,  and  the  same  form, 
with  exception  of  the  hemihedral  faces,  which  are  absent.  —  (6)  The 
mother-liquor  separated  from  these  crystals  deposits  after  a  while^  large, 
hard,  transparent  crystals  containing  2  At.  water  more  than  the  salt  a, 
and  belonging  to  the  oblique  prismatic  (monodinometric)  system.  They 
are  decomposed  by  heat  in  the  same  manner  as  the  active  salt. 

Crysiallixed*  Pasteur. 

8  C  48  ....  28-40     28-2* 

N  14  ....  8-28 

11  H  11  ....      6-51     6-40 

12  O  96  ....  56-81 

C8H»(NH^)Oio  +  2Aq 169     ....  10000 

When  the  acid  ammonia-salts  of  the  two  varieties  of  malic  acid  are 
heated  in  the  same  oil-bath,  they  exhibit,  at  temperatures  differing 
but  little  from  one  another,  the  same  alterations,  viz  loss  of  water  and 
ammonia^  and  formation  of  the  insoluble  substance  (?NH^O'.  (Pasteur.)  %. 

Malate  op  Potash.  —  a,  NeiUral,  —  Uncrystallizablo,  deliquescent, 
insoluble  in  strong  alcohol.  (Braconnot.) — 6.  Acid. — Crystals,  perma* 
nent  in  the  air,  soluble  in  water,  insoluble  in  alcohol  (Donovan);  con- 
taining in  the  dried  state  24*3  per  cent,  of  potash.  (Dobereiner.) 

Malate  op  Soda.  —  a.  NeutraL  —  As  with  potash.  —  6,  Acid, — 
Crystalline,  permanent  in  the  air,  soluble  in  water,  insoluble  in  alcohol. 
(Donovan.) 

Malate  op  Lithia.  —  In  the  neutral  as  well  as  in  the  acid  state,  it 
forms  a  syrupy  nncrystalliEable  mass,  which  does  not  harden  even  in 
warm  air.  (C.  G.  Gmelin.) 

Malate  op  Baryta,  —a.  Neidral  —  i.  The  acid  neutralized  with 
baryta-water,  leaves  on  evaporation  a  gummy  mass,  which  is  permanent 
in  the  air  and  soluble  in  water  (Braconnot);  when  evaporated  at  a  gentle 
heat,  it  yields  crystalline  scales,  containing,  after  drying  in  the  air,  2  At. 
water,  one  of  which  they  give  off  at  30°  and  the  other  at  100°;  they 
dissolve  very  readily  in  water;  but  on  boiling  the  solution,  the  salt  is 
deposited  in  the  anhydrous  state.  (Hagen.) 

2.  The  aqueous  acid  cannot  be  completely  neutralized  by  boiling 
with  excess  of  carbonate  of  baryta.  (Liebig,  Hagen.) 

a.  The  acid  saturated  in  the  cold  with  carbonate  of  baryta  yie'ds  by 
evaporation  in  vacuo  (the  quantity  of  acid  in  the  mother-liquor  increas- 


wawr,   ana  give  on    luo   p.  c.   wawr  b.l  2icv    ^at   luu  ,  toe/  give  on  r 
smaller  quantity  and  retain  tboir  anhibility). 

^,  Tba  saturated  solution  uf  these  laminse,  and  likewise  nialic  acid 
paturated  with  carbonate  of  l>aryta,  becomes  turbid  wben  boiled,  and 
Ueposita  a  heavy  crystalline  meal  conaisting  of  insoluble  anhydrous  salt. 
(Richardson  &  MenEdrirf.)  The  acid  saturated  wLile  warm  with  car- 
bonate of  barytu,  likewise  deposits  on  evaporation,  first,  white  aiuorphoas 
crnsta  of  the  neutral  anhydrous  salt,  and  lastly  lilma  of  a  salt  which  baa 
an  acid  reaction,  »od  is  soluble  in  water;  the  lost  deposited  cruuts  of  the 
ncQtral  salt,  on  the  contrary,  do  not  dissolve  either  in  cold  or  in  boiling 
water,  but  readily  on  addition  of  &  trace  of  nitric  ooid.  (Liebig.) 


...     153-2     . 
...     116-0     . 

...    a6-9l     - 
...    4509 

Hagon              Uebig 
(1)  .t  100'.            2,  p. 

CH'O*    

C-H^B^O". 

..    269-3     . 

...  100-00 

.     IS3-2     ... 

.     UGO    ... 

380    ... 

Ridi.  &  Menidorf 
2.  a. 

CH'B»'0"  +  4Aq 305*2 


The  salt  (1)  dried  at  80°,  contains  54'44  p.  o.  baryta  (therefore  1  At. 
water);  and  the  air-dried  salt  contains  52-93  p.  c.  baryta  (therefore  2  At. 

water).    (Kagen.)      [Arcording  to  thii,  the  ult  iliould  be  diffurBut  from  2,  a.'] 

b.  Add.  —  UncryatoliiHible,  more  translucent,  and  more  loluble  in 
water  than  a.  (Braconnot.) 

Brsconnot  fonnerlj  disUiigiiiBhpd  a  tatic  nil  which  he  HttXed  to  be  deposited  in 
white  flukea  on  itrougl;  tBpensturating  the  acid  with  bsTfta-water ;  but,  according  to 
LussBipie,  BD  eicen  of  baryta-water  doea  not  render  tbe  acid  tarbid;  and  uccording  to 
LieUg,  it  does  not  produce  turlridit^  ia  a  solatioD  of  acid  malate  of  aiamonia ;  and 
Braconnot  bimself,  in  a  later  commnnicntioii  {Am.  CMm.  PAjf.  51,  331,)  «tate(  that 
barjta-water  doea  not  produce  turbiditj  in  the  add. 

Malatb  of  Strontia.  —  a.  NetUral. —  1.  The  acid  is  not  rendered 
tnrbid  bv  strontia- water  (Lassaigoe),  and  tbe  mixture  yields  by  rapid 
evaporation,  a  gam  ;  by  alow  evaporation,  a  white  translucent  crystallo- 
granular  mass;  the  salt  is  permanent  in  the  air,  and  dissolves  readily  in 
water.  (Braconnot.)  —  2.  The  aqueous  acid  digeated  with  carbonate  of 
strontia,  still  retains  tbe  power  of  reddening  utmns  slightly,  and  after 
sufficient  eyaporation,  deposits  nodalar  masses.  (Hagea.) 

Anhydrma.  (2)  irUdal  100'.  Hageo. 

aSrO 101    ....    i1-21  2BrO 104     ....     «70     ....    44-10 

(?H<0»  116    ....     62-73  CHK)*       116    ....     48-74 

a  HO 18    ....       7-56 

C?'H*Sr'0"», 220     ....  10000  -»-2Aq 28)j     ....  lOO-OO 

The  air-dried  lalt  (2)  coDlahu  41-17  p.  c.  atrontia  (Hagen). 

(.  Add.  —  Deposited  in  the  crystalline  form  on  mixing  the  oqueonJ 
eolation  of  the  neutral  salt  with  nialic  acid;  does  not  melt  in  the  fire; 
dissolves  sparingly  in  cold,  readily  in  hot  water.  (Braconnot.) 


1 
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M  ALATE  OF  Lime.  —  a.  Neutral.  —  1.  The  acid  does  not  beeome  tnrbid 
on  addition  of  excess  of  lime-water  (Braconnot,  Ann.  Ckim,  Pky$,  51,  331; 
Lassaigne);  not  even  in  concentrated  solntions  and  on  the  application  of 
heat,  —  a  character  by  which  malic  is  distingnished  from  citric  acid. 
(H.  Rose,  Poffff.  31,  210;  Winckler);  according  to  Ha^en,  on  the  con- 
trary, on  heatiug  the  mixture  [still  more  concentrated]]  the  anhydrous 
neutral  salt  is  separated  in  the  form  of  a  granular  iK>wder.  At  all  events 
there' does  not  appear  to  be  any  bane  talt  precipitated,  as  was  formerlj  supposed  bj 
Braconnot.  —  The  acid  neutralized  with  lime-water  yields  on  evaporation 
in  vacuo  (an  acid  mother-liquor  remaining)  large,  thin,  shining  lamin», 
which  dissolve  readily  in  water,  and  after  drying  in  vacuo  at  ordinary 
temperatures,  give  off  all  their  water  =17  p.  c.  (4  At.)  at  180%  and 
about  half  of  it  at  100°.  Their  aqueous  solution,  when  left  to  eva- 
porate in  the  air,  again  yields  laminsB,  but  when  heated  to  the  boiling 
point,  deposits  a  white,  granular,  nearly  insoluble  salt  witli  2  At.  water. 
Hence  the  lamin®,  in  parting  with  half  their  water,  likewise  lose  their 
solubility.  (Richardson  &  Menzdorf,  Ann.  Pharm,  26,  135.) 

2.  Dilute  malic  acid  agitated  in  the  cold  with  excess  of  carbonate  of 
lime,  remains  strongly  acid;  but  the  filtrate,  when  boiled,  coagulates  to 
a  pulp  composed  of  grannies  of  the  bihydrated  neutral  salt,  which  is 
nearly  insoluble  in  water  and  in  aqueous  malic  acid.  (Richardson  & 
Menzdorf.)  Impure  malic  acid  is  not  completely  neutralized  by  digestion 
with  excess  of  carbonate  of  lime,  but  with  pure  acid  the  neutralization 
is  perfect.  (Braconnot.)  Even  the  pure  acid  is  not  completely  neu- 
tralized. (Hagen.)  From  the  solution  thus  obtained,  the  neutral  salt 
separates  m  four-sided  prisms,  which  grate  between  the  teeth,  dissolve  in 
83  pts.  of  cold  and  a  somewhat  smaller  quantity  of  hot  water  (Las- 
saigne);  or  as  a  granular  powder  of  anhydrous  salt,  which  is  nearly 
insoluble  both  in  hot  and  in  cold  water.  (Hagen.) 

3.  The  same  granular  powder  is  thrown  down  from  the  aqueous  solu- 
tion of  the  acid  salt  by  several  hours*  boiling.  (Hagen.) 

4.  A  mixture  of  aqueous  chloride  of  calcium  and  neutral  malate  o 
soda  deposits,  after  a  while,  the  neutral  malate  of  lime  in  transparent 
crystalline  grains.  This  salt  scarcely  froths  up  in  the  fire;  it  is  com- 
pletely decomposed  by  the  soluble  alkaline  carbonates.  It  dissolves  in 
147  pts.  of  cold  water,  forming  a  solution  which  tastes  somewhat  like 
nitre,  and  in  at  most  65  pts.  of  boiling  water,  from  which  it  does  not 
separate  on  cooling.  (Braconnot.) 

5.  The  solution  of  acid  malate  of  lime,  neutralized  with  a  soluble 
alkaline  carbonate,  yields  by  evaporation  at  a  gentle  heat,  hard  shining 
crystals  of  the  neutral  salt,  which  contain  5  At.  [or  6  At.]  water,  give 
on  1  [or  2]  At.  water  at  100°,  assuming  the  appearance  of  porcelain, 
and  are  completely  dehydrated  at  1 50^  (Hagen.) 

6.  The  grannliar  salt,  left  to  itself  in  the  moist  state  for  two  days, 
fakes  np  water,  and  is  converted,  under  circumstances  not  yet  deter* 
mined,  into  rough,  translucent,  globular  crystals,  which,  after  drying 
in  the  air,  whereby  they  are  rendered  opaque,  give  off  22*49  p.  o.  (6  At.) 
Water  at  200''.  (Dessaiffues  t  Chautard,  N.  J.  Pharm,  13,  243.) 

Neutral  malate  of  lime;  kept  for  some  months  under  a  shallow  layer 
of  water  in  a  vessel  covered  with  paper,  is  converted  into  snccinate. 
(Dessaignes.)  During  the  winter,  crystallized  hydrated  carbonate  of 
lime  and  a  mucous  organization  are  likewise  produced;  but  in  the 
summer  months,  the  sole  product  consists  of  needles  of  succinate  of  lime, 


quantity  of  gna  u  given  off.  (Deesaignes,  Compt,  rend.  26,  13.) 

When  »  mixluTS  of  4  pta.  of  malata  of  lime,  24  pta.  of  water,  and 
1  pt.  of  yeast,  (or  a  eraaller  quantitj  of  pntrefying  cheese  or  fibrin,) 
ia  set  aside  in  a  warm  place,  a.  tolerably  brisk  eTolutloa  of  pure  otrbooie 
acid  gns  takes  placej  the  mnddy  lime-salt  begins  in  the  course  of  3  dnya, 
to  become  ^rraoular  and  beavyj  and  after  the  evotation  uf  gaa  is  termi- 
nated, appears  under  the  microscope  to  consist  of  transparent  needles 
united  in  stellate  groups,  and  composed  of  sucoinate  and  carbonate  of  lime. 
The  supernatant  liqaid  contains  acetate  of  lime. 
If  too  much  yeact  or  cheese  is  used,  or  if  the  mixture  becomes 
too  hot,  hydrogen  gas  is  evolved  oa  well  as  carbonio  acid,  and  possibly 
in  eqnal  rolnme,  and  in  that  case  there  is  obtained  but  little  suocinie 
and  acetic,  but  a  large  qnantity  of  butyric  acid,  and  a  colourless,  volatile 
oil,  smelling  of  apples,  which  may  be  obtained  by  distilling  the  liquid; 
this  oil  dissolves  readily  in  water,  and  may  be  separated  toerefrom  by 
chloride  of  calcium  or  carbonate  of  potash;  it,  however,  dissolves  a  lar^r 
quantity  of  chloride  of  oalcinm  in  the  dry  state.  For  the  fermentation 
in  whioh  suocinie  and  aoetio  acid  are  produced,  and  pure  carbonic  acid 
is  evolved,  the  equation  is  : 

3C»H'0»  -  aCH'O"  +  OH'O*  <■  ^C0"  +  2HO. 
For  the  fermentation,  when  hydrogen  is  evolved  : 

2CH"0"  -  C'H'O'  +  8C0»  +  4H ; 

or,  if  ihe  evolntioD  of  hydrogen  ia  subsequent  (o  the  formation  of  suo- 
dnie  acid : 

acHK)'  -  ac»H»o"  +  sec  -t  an. 

[The  fomtttoa  of  tha  ToUtile  oil  ii  not  hen  taken  into  >eea>uit.]  —  Part  of  the 
carbonic  acid  remains  with  the  lime.  (Liebig,  Ann,  Fharm.  70,  104,  and 
3S3.) 

T  According  to  E.  J.  Kohl  (Ann.  Fharm.  78,  252),  m&late  of  lime 
fermented  with  putrefying  casein,  gives  off  nothing  but  carbonic  acid, 
and  yields  principally  lactate  of  lime,  with  small  quantities  of  sucanate, 
acetate,  and  carbonate.  W.  Baer,  {Arch.  Fharm.  [2],  69,  147,)  ob- 
tained a  similar  result  with  the  juice  of  mountain-ash  berries,  neutralised 
with  carbonate  of  lime,  mixed  with  beer-yeast,  and  left  to  stand  at 
ordinary  temperatures.  —  Winokler  {Jahrb.  pr.  Fharm.  22,  300)  found 
a  large  qnantity  of  lactic  acid  in  the  acid  residue  of  cider,  and  sup- 
poses it  to  have  been  formed  by  fermentation  of  the  malate  of  lime 
contained  in  the  juice  of  the  apples.  —  Rebling  {Ar^.  Pharm.  [2],  67, 
300t  observed  that,  in  the  fermentation  of  malate  of  lime,  valerianio 
acia  is  formed  as  well  as  SDCoinio  and  butyric  acid.  T, 

Rich.  H.  Hagoi 

(1)  ■!  aoo*.  (2). 

2  C«0  56     „..    32-S8    32-00    32*19 

t^H^O* 116     ....    67-U 

C»U»C«>0'» 172    ....  IWOO 

Rich.  M.  Deu.  Ch. 

(1)  tx  lOO*.      (6)  St  100°. 

2C«0 6S    ....    29-48     31-03    30-96 

C»H<0« 118    ....     61-05 

2  HO   18    ....      9*7 

(,-»HH;A)»*2Aq.    190    ...  100-00 
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Hageh  Ridi.M. 

(5)  at  100*.        (1)  air-drUd. 

2  CaO  56     ....     26-92     27*38 

CH^O^ 116     ....     55-77 

4  HO    36     ....     17-31     17-00 

C8H*Ca20W  +  4Aq.    208     ....  10000 

Hngen  Dess.  Ch. 

(5)  air-dried.        (G)  air'dried. 

2  CaO  56     ....     24-78     26-11     2456 

C8H«OS 116     ....     51-33 

6  HO   54     ....     23  89     22-49 

C»H*Ca20  +  6Aq.      226     ....  10000 

The  salt  obtained  by  saturating  the  impare  acid  from  apples  with 
excess  of  carbonate  of  lime^  reddens  litmus  slightly,  dissolves  readily 
in  cold  water,  and  is  precipitated  therefrom  by  alcohol,  in  the  form  of 
a  greasy  substance,  which  dries  up  to  a  vamish.  (Sclieele.) 

IT  When  a  solution  of  inactive  malic  acid  is  neutralized  with  lime- 
water,  no  turbidity  is  produced;  but  on  addition  of  alcohol,  the  neutral 
lime-salt  is  deposited  in  white  amorphous  flakes.  On  boiling  the 
neutralized  aqueous  solution,  a  granulo-crystalline  precipitate  is  formed, 
having  the  composition  C^H'Ca^O^^,  and  but  sparingly  soluble  in 
water,  either  hot  or  cold.  —  When  a  solution  of  acid  malate  of  am- 
monia containing  the  inactive  acid,  is  mixed  with  a  soluble  lime-salt 
and  excess  of  ammonia,  no  precipitate  is  formed  at  firi^t,  but  after  24 
hours,  transparent  crystals  united  in  nodules  are  formed,  containing 
C»H*Ca«0'*>-|-5Aq.  (Pasteur.)  IT. 

b.  Acid,  —  May  be  prepared  from  the  stems  of  Geranium  zwtaU 
(Braconnot).  Also  from  the  berries  of  Ektu  glabrum  or  copallinum,  by 
exhausting  them  with  hot  water,  evaporating  the  infusion,  decolorizing 
it  with  animal  charcoal  previously  purid^  with  hydrochloric  acid, 
evaporating  the  filtrate  further,  setting  it  aside  to  crystallize,  and  puri- 
f^ring  the  resulting  crystals,  if  necessanr,  by  recrystallization.  (Rogers, 
oilL  Am.  p.  27,  294.)  —  The  solution  of  the  neutral  salt  in  warm  dilute 
nitric  acid,  deposits  the  acid  salt  in  crystals  on  cooling.  (Hagen.)  —  The 
clear,  shining  prisms  and  needles  of  this  salt,  which  contain  8  At.  water, 
belong  to  the  right  prismatic  system.  Fig.  68  without  the  i-face;  y  :  y 
=  122^  18';  pry  =152°  13';  pU  =  90°;  y:tt=101°  5';  t:u=z 
125°  20';  ti'  :u=  129°  25'.  (Nickl^s,  epist.  communiccfUon,)  Braconnot, 
Wackenroder  and  Rogers  have  given  similar  descriptions  of  the  crystals, 
whereas  Hagen  obtained  rhombic  octohedrons.  —  H  According  to  Pasteur, 
the  acid  lime-salt,  prepared  with  the  optically  octave  (ordinary)  acid 
often  exhibits  hemihedral  faces;  while  the  salt  prepared  with  the  inactive 
acid  exhibits  the  same  crystalline  form,  but  without  hemihedral  faces.  IT. 
—  The  crystals  have  au  agreeably  acid  taste  (ilogers),  stronger  than 
that  of  cream  of  tartar  (Braconnot).  —  At  100°,  they  give  off  22-37  p.  o. 
(nearly  6  At.)  water,  and  at  180°,  3106  p.  c.  (nearly  8  At.)  in  all.  (Rich- 
ardson k  Menzdorf).  When  exposed  K>r  8  days  to  a  temperature  of 
100°,  they  give  off  only  19  or  20  per  cent,  of  water,  and  leave  a  mass 
which  draws  out  into  threads  when  heated.  At  a  somewhat  higher  tem- 
perature, they  swell  up,  give  off  22*53  p.  c.  water,  and  leave  a  trans- 
parent gum  (Braconnot),  which,  when  strongly  heated,  gives  only 
pungently  a4)id  and  tear-exciting   vapours,    becomes   carbonized,  with 
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light  appearance  of  fire  (Wackenroder),  and  finally  leaves  a  white, 
tumefied^  calcareous  mass.  (Rogers.)  —  The  crystals  dissolve  in  50  pts. 
of  cold  water,  more  abundantly  in  hot  water,  and  crystallize  on  cooling 
(Trommsdorff);  they  dissolve  sparingly  in  water  (Braconnot);  abundantly 
(Rogers).  By  alcohol,  which  takes  away  the  acid,  they  are  converted 
into  the  neutral  salt  (Braconnot)  j  they  are  insoluble  in  boiling  06  per 
cent,  alcohol;  boiling  70  per  cent,  alcohol  dissolves  them,  leaving  a 
white  powder  of  salt  a;  and  the  solution,  on  cooling,  yields  crystals  of 
salt  h,  while  a  super-acid  lime-salt  remains  in  solution.  (Wackenroder.) 

OryaiaUized*  Braconnot.     Wackenr.    Rogers.       Hagen. 

CaO    28     ....  12-44  ....     11-99     ....     130     ....     12'5     ....     U-69 

C»H*0»  125     ....  65-56 

8  HO 72     ....  32-00    ....     22-53 

C«H»CaO'<>+8Aq 225     ....  100-00 

Hagen,  from  his  own  analysis,  which  however  dUlbrs  from  all  the  rest,  sappoies 
the  crystals  to  contain  only  6  Aq. 

Malate  of  Lime  and  Ammonia,  —  Obtained  by  combining  a  malate  of 
lime  containing  a  large  excess  of  acid,  with  ammonia.  Crystallizes  in 
the  form  of  acid  malate  of  lime,  although  it  contains  but  very  little  lime. 
(Braconnot.) 

Maiaie  of  Lime  and  Potash,  —  When  potash  is  added  to  a  lukewarm 
solution  of  neutral  malate  of  lime,  two  such  compounds  are  formed,  the 
one  being  precipitated,  while  the  other  remains  in  solution,  and  refuses 
to  crystallize.  (Braconnot.) 

Malate  of  Lime  and  ^S'o^f a.  *— Carbonate  of  soda  scarcely  produces 
any  turbidity  in  a  solution  of  acid  malate  of  lime,  even  on  application  of 
heat.  (Braconnot) 

Malate  op  Magnesia.  —  a.  NeuJbrdl.  —  a.  Anhpdr&ut.  —  Obtained  by 
precipitating  a  concentrated  solution  of  the  salt  7  with  absolute  alcohol, 
washing  with  alcohol  the  thick  flakes,  which  melt  when  heated  into  a 
mass  that  may  be  drawn  out  into  threads,  and  drying  them  at  100^, 

(Hagen.) 

a.  Hagen. 

2MgO  40  ....    25.64     27-02 

C»H<0"  116  ....     74-36  ^ 

C8H<Mg»0«> 156     ....  10000 

/3.  With  2  At  TTo^tfr.  —  Obtained  by  drying  the  crystals  7  at  100°. 
(Liebig,  Hagen.) 

7.  With  10  At,  Water,  —  The  boiling  dilute  acid  is  saturated  with 
magnesia,  the  neutral  filtrate  evaporated  till  it  forms  a  crystalline 
film,  and  the  solution  left  to  crystallize  by  cooling.  (Hagen.)  The  crys- 
tallization takes  place  with  facility  Braconnot).  The  crystals  are  thick 
rhombic  prisms,  having  a  bitterish  taste  (Lassaigne).  They  are  per- 
manent in  the  air  (Donovan);  they  effloresce  in  the  air,  and  give  off 
29-5  to  300  p.  c.  (8  At.)  water  at  100"*,  but  no  more  at  higher  tempera- 
tures, not  even  at  the  heat  of  a  boiling  solution  of  chloride  of  calcium. 
(Liebig.)  They  froth  up  in  the  fire ;' dissolve  in  28  pts.  of  water. 
Donovan.  —  The  salt  of  the  impure  acid  dellquesoes  in  the  air  (Scheele). 
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P  Uebif.  Hages. 

2  MgO 40  ....  22-99    23-45    23-25 

C8H*0» 116  ....  60-67 

2  HO    18  ....  10-34 

C«H*Mg20»»+2Aq.    174     ....  10000 

y  Hagen. 

2  MgO   40  ....  16-26     1666 

C«H*08   116  ....  47-15 

10  HO 90  ....  36-59 

C8H*Mg»0»o+10Aq 246     ....  10000 

b.  Aeid,  —  Formed  by  half  saturating  the  aqneoas  acid  with  carbonate 
of  magnesia,  and  evaporating.  -—  Flat  prisms,  which  give  off  2  At.  water 
at  100^  and  melt  at  a  stronger  heat.  (Hagen.)  Transparent  guni,  per- 
manent in  the  air;  its  solution  mixed  with  potash,  yields  a  precipitate 
of  b€uic  malaU  ofmagnetia  and  potash,  (Braoonnot) 

Dried  ai  100*.  Hagen. 

MgO   20  ....  12-27     13-29 

C8H*08  125  ....  76-69 

2  HO 18  ....  11-04 

C«H*Mg»0»  +  2Aq 163    ....  10000 

Cry»tallized*  Hagen. 

MgO   20  ....  11-05     11-95 

C?H*08   125  ....  69  06 

4  HO 36  ....  19-89 

C8H*x\lg»0»«  +  4Aq 181     ....  lOO'OO 

Malate  of  Yttria.  —  1.  When  an  aqueous  solution  of  malic  acid  is 
poured  upon  carbonate  of  yttria,  part  of  the  resulting  salt  dissolves,  and 
is  obtained  by  evaporation  in  small  white  nodules.  —  2.  Neutral  alkaline 
malates  throw  down  from  yttria-salts  —  when  the  solutions  of  the  two 
salts  are  concentrated  and  mixed  in  due  proportion  —  a  white,  almost 
crystalline  powder,  which  remains  in  white  granules  when  its  aqueous 
solution  is  evaporated. — The  air-dried  salt  is  C®H*Y*0'°  +  2Aq.  —  It 
does  not  give  off  its  water  at  110°,  and  is  but  slowly  decomposed  at 
higher  temperatures.  It  dissolves  in  74  pts.  of  water;  its  solution  in 
aqueous  malic  acid  deposits  the  neutral  salt  unchanged,  the  excess  of 
acid  remaining  in  the  mother-liquor.  It  dissolves  abundantly  in  aqueoos 
malate  of  8od%  and  does  not  crystalline  out  again  on  evaporation. 
(Berlin.) 

Malate  of  Alumina.  —  a.  Bane^  —  Sparingly  soluble  in  water. 
(Braconnot.) —  b.  Nevtral. — Transparent  gum,  whichf  reddens  litmus 
slightly,  is  pnermanent  in  the  air,  and  dissolves  readily  in  water,  forming 
a  solution  which  is  not  precipitated  by  potash  or  ammonia. 

Uranic  Malatb.  —  The  impure  salt  has  a  pure  yellow  colour,  and  is 
sparingly  soluble  in  water.  (Richter.) 

Manganous  Malate.  —  a.  Neviral.  —  Obtained  by  saturating  the 
acid   with  carbonate  of  manganese,      UncrystallizahlQ»  ^umm^,   very 


u>  toe  Miauon  oi  a;  iromsoiuiioDiD  noi  waier,  itsepaiHiei  in  iraaapareai, 
rose-euloored  or^taU.  Dow  not  melt  in  the  fire,  bnl  decompoaea  with 
intnmesoeticfl;  dissolves  in  41  pts.  of  eold  water.  (Bnconnot.) 

Malatb  op  Zinc. —  a.  Baiie.  —  Remains  in  the  form  of  &  whitish 
orystaJline  residue,  on  dissolving  the  neutral  salt  in  water;  contains  48'11 
p.  0.  oxide.  (Braconnot.)  The  solution  obtained  hj  contiauuus  boiling  of 
the  aqneons  acid  with  carbonate  of  sine,  solidifies  on  cooling  to  a  tremulous 
jelly,  which  when  diffused  in  water  aud  boiled  far  a  considerable  time,  is 
oonverted  into  a  saudy  powder.  This  powder  is  not  decomposed  by 
water  at  100°,  bnt  at  200  it  eives  off  water,  and  is  partiatly  converted 
into  famarat«  of  tine;  for  when  the  solution  obtained  by  conlinuons 
boiling  with  water,  and  then  is  wncentrated  to  a  small  balk  with 
addition  of  a  little  nitrio  acid,  it  deposits  crystals  of  fuinaric  acid. 
(Hagen.) 

Driid  al  200*.  Hi^en. 


..     SO-97     .... 

..     2U-29     .... 

1-69     .... 

.     27  05       , 

G  C 48-0     .. 

4  H 4-0     ., 

21-86 

1-84 

...  100-00    ... 

„     44-29     ... 
,.     17-58     ... 

...     2-y3    ... 

,.    3522     .„ 

IMtd  »l  100*. 

szno iao-6   . 

44-.14 

B  H 8  0     .. 

260 

ZnO,CH'Zii»0»  +  4Aq.     72-6    ....  100-00     10000 

Hagen  pnfen  other  fbrmulK  which  certainlr  *(Tee  better  with  the  inalyies:  Tii. 
for  the  Hh  drird  it  ^0U>:  3ZnO,C»H<0«  (buic  niaUle  of  iloc)  +ZnO,C<HO*  (1  At. 

fDinanite  of  line);  aiid  fur  the  ult  dried  tt  100*,  tbe  UDie  farmala  +4  At.  water ;  he 
admit*  boweier  that  no  fumiric  acid  can  be  obtaiaed  from  the  latter. 

(.  Neatral.  —  a.  When  the  aqueous  acid  is  saturated  wilh  carbonate 
of  zinc  at  a  temperature  below  30°,  the  filtrate  deposits,  after  a  while, 
amall  shining  crystals  which  gradually  bnt  completely  give  off  their  6  At. 
water  at  100°.  (Hagen.) 

p.  When,  on  the  other  hand,  the  acid  is  saturated  at  a  high  tempera- 
ture, and  the  solution  filtered  from  the  salt  a,  which  separates  on  cooling, 
and  further  evaporated,  crystals  are  deposited,  containing  indeed  6  At. 
water,  but  having  a  different  form,  and  obstinately  retaining  about  \\  At. 
water  at  100°.  (Hagen.)  They  are  short,  bard,  strongly  lustrous  four- 
aided  prisms  (stioare,  nccording  to  Lassaigue),  perpendicularly  truncated, 
or  bevelled  with  two  faces;  they  redden  litmus.  (Braconnot.)  They 
become  opaque  at  100°,  giving  off  10  per  cent,  of  water,  and  at  120  , 
swell  up  and  crumble  to  a  white  powder,  giving  off  at  the  same  time 
10  p.  c.  more  waler.  (Liebig.)  They  dissolve  (leaving  a  small  residue  of 
salt  a)  in  55  pta  (67  |>tB.  at  20°,  according  to  Lassaigue)  of  cold,  and 
10  pta.  of  boiling  water,  from  which  the  salt  docs  not  separate  on  cooling. 
(Braconnot.) 


<■  dritd  »1  100' 

,ar^abott\W. 
804     ....     40-S3    .... 
1160     ...     5907 

Hi«en. 
....     4080     ,., 

L.««g«. 
40-74 

CHW  
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/3,  dri4d  at  100^  Hai^en.  Lteblg.  -  Braconnot. 

2ZnO 80-4     ....  37-50     38-32     37-75     3550 

8C 48'0     ....  22'39     22*74 

6  H 6-0     ....  2-80     2-51 

10  0 80-0     ....  37-31     36-43 

C»H*ZnSO»  +  2Aq.  ...  214-4     ....  10000     100-00 

Hagen,  in  accordance  with  bis  own  analysii,  supposes  this  salt  to  contain  onlj 
I  or  li  Aq. 

/3.  Air^dried  cryttaU,  Braconnot.  Liebig.             Hagen. 

2ZnO  80-4     ....  32-11     31-95     32-71     32-17 

C8H<0« 116-0     ....  46-33     4673 

6  HO    540     ....  21-56     2056 

C"H*Zn20W  +  6Aq 250-4     ....  100*00  10000 

e.  Acid.  •*-  Obtained  bj  eapersataratiDg  the  salt  h  v/\t\i  the  acid,  and 
washing  the  resulting  crystals  with  alcohol.  Elongated  square-based 
octohedrons,  which  swell  up  when  heated,  giving  off  8*33  p.  c.  water, 
and  are  convertetl  into  a  gum;  they  dissolve  in  23  pts.  of  cold  water. 
(Braconnot.) 

Anhydrfnu, 

ZnO 40-2     ....     24-33 

C8H«0» 125-0     ....     75-67 


C8H*ZnOW   

Gum, 

ZnO    40-2     ....     21-94 

C:8H*09  125-0     ....     68-23 

16S 

•  ••••< 

.-2     ....  10000 

Braconnot.           Hagen. 
...     21-59     21-34 

2  HO 180     ...       9*83 

C8H*ZQOW^^2Aq.  183*2     ....  100-00 

CryftaU, 

ZnO    40-2 

C8H*0» 1250 

4  HO 36-0 

•  «•• 

•  ••• 

■  *■• 

Braconnot. 
19-98     ....     19-79 
62- 13 
17-89 

C8H*ZnOW  +  4Aq 201*2     ....  100-00 

Mdlate  of  Zinc  and  Ammonia,  —  Neutral  malate  of  zinc  is  partially 
decomposed  by  ammonia,  with  formation  of  a  double  salt.  (Braconnot) 

Malate  of  Tin.  —  Un crystal lizable;  easily  soluble;  becomes  some- 
what moist  on  exj)Osure  to  the  air. 

Malate  op  Lead.  —  a.  Basic.  —  Formed  by  digesting  the  neutral 
salt  with  ammonia.  Flocculent  powder  which  does  not  soften  in  boiling 
water.  (Braconnot.)  Dense  and  hard  or  granular  mass,  insoluble  in 
water. 

^  When  a  solution  of  a  salt  of  either  active  or  inactive  malic  acid 
mixed  with  ammonia  is  precipitated  with  acetate  of  lead,  the  pre- 
cipitate is  in  either  case  an  anhydrous  bapic  salt  4PbO  C*H*0'  for 
2PbO,pH*Pb»0"l;  this  formula  requires  794  p.  c.  oxide  of  lead,  wh^ile 
the  salt  prepared  with  the  inactive  acid  gave  791,  and  that  prepared 
with  the  active  acid  gave  only  774,  and  in  another  case  74*5  p.  o.-  (it 
was  probably  contaminated  with  acetate  of  lead).     This  basic  salt  does 


water  acidulated  with  acetic  acid,  it  melts  with  cooBiderable  dituiDution 

of  volume.   (Pastenr.)   IT 

6.  NtiUral.  ~  The  cold  aqueous  acid  ailded  to  neutral  acetate  of  lead, 
tlirun-8  down  bnlky  flakes  which  in  a  few  hours  aggregate  in  needles. 
(Braconnot,  Vauquelin,  Wiihler.}  [The  precipitate  fonned  by  inactive 
malic  acid  ig  aniurpbous  at  first,  and  takes  a  longer  time  to  beoonie  crys- 
talline than  the  active  acid.  (Pasteur.)]  —  Malic  acid  does  not  precipitate 
nitrate  of  lead  nnless  it  contains  lime.  (Gay-Lussac)  Neutral  malate  of 
potash  throws  down  from  acetate  of  lend  a  mixture  of  neutral  and  basio 
salt.  (Braconnot.^  According  to  Rieckher,  on  the  contrary  {Ann.  Pharm. 
39,  23],  acid  malate  of  ammonia  added  to  tribasio  acetate  of  lead,  forms, 
with  evolution  of  ammonia,  a  n  on -crystallizing,  curdy  precipitate,  which 
however  has  the  composition  of  the  neutral  sail;  and  Ooupll  found  {Compt. 
rend.  23,  52)  that  the  precipitated  neutral  salt  forms  needles  after  a  few 
hours,  only  when  the  supernatant  liquid  contains  a  little  free  malic, 
acetic,  or  nitric  acid,  and  therefore  not  when  the  acetate  of  lead  has  been 
precipitated  by  a  neutral  malate  of  one  of  the  alkalis. 

From  a  solution  in  hut  w;it«r  or  in  the  hot  aqueous  acid,  neutral  malate 
of  lead  always  separates  in  crystals,  which  are  colourless,  litnius-red* 
dening,  silky  needles  united  in  tufts,  or  fuar-si<led,  obliqaelj  truncated 
prisms,  or  silvery  micaceous  laminie;  when  immersed  in  boiling  water, 
they  melt  to  a  resinous  mass  which  draws  out  into  threads,  and  hardens 
into  a  brittle  moss  on  cuciling.  (Braconnot.)  [Inactive  malate  of  lead 
melts  under  boiling  water  like  the  ordinary  active  salt,  and  separates  from 
the  solution,  when  left  to  cool  quietly,  in  the  form  of  an  amorphous  pre- 
cipitate which  slowly  becomes  crystalline.  (Pasteur,)  ]  —  The  crystals 
give  oS  14  p.  o.  (6  At.^  water  when  heated;  the  recently  precipitated 
salt,  which  has  not  yet  become  crystalline,  contains  the  same  quantity  of 
water,  and  may  therefore  pass  into  the  crystalline  state  without  immer- 
sion in  a  watery  liquid.  (Pelouze.)  Tho  crystals  melt  and  give  ofi*  their 
water  at  100°,  and  the  remaining  anhydrous  salt,  when  further  heated  to 
220°,  is  converted,  with  ailditional  loss  of  2  At.  water,  into  faniarate'of 
lend  containing  60-33  p.  0.  PbO,  14-94  C,  116  H,  and  H'27  0.  (Rieckher.) 
At  a  still  higher  temperature,  the  residue  burns  with  intumescence. 
(Braconnot.)  The  crystals  dissolve  very  sparingly  in  cold  water,  some- 
what better  in  hot  water  (less  readily  after  passing  into  the  resinous 
state),  and  separate  out  again  on  cooling.  (Braconnot,  Vauquelin.) 
Boilinj;  aqueous  acetic  or  maliu  ac:id  does  not  exert  a  much  more 
powerful  solvent  action  on  the  salt  than  water,  and  on  cooling  deposits 
nearly  the  whole  of  it  in  the  crystalline  form.  (Braconnot.) —  The  salt 
diseulves  readily  in  nitric  acid.  With  aqueous  ammonia  and  with  a  hot 
aqueous  solution  of  hydrocblorate,  nitrute,  or  succinate  of  ammonia,  it 
fonns  a  clear  sulutiun;  with  a  hot  solution  of  suluhate  of  ammonia,  first 
a  clear  and  then  a  turbid  solution,  and  with  carbonate  of  ammonia,  a 
permanently  turbid  solution.  (\Vittt,tein.)  According  to  Rogers,  it  is 
msuluble  in  ammonia.  —  Dunoran  supposed  that  the  salt  dues  not  dis- 
solve in  water  as  such,  but  in  the  form  of  an  acid  salt,  while  a  basio  salt 
remains  behind.  But,  according  to  Lassaigne,  the  crystals  dissolve  com- 
pletely whou  a  sufficient  quantity  of  water  is  present. 

The  compound  of  impure  malic  acid  with  ojide  of  lead  is  white, 
yellow,  or  brown,  dissolves  but  very  sparingly  in  boiling  water,  and  is 
precipitated  therefrom  on  cooling,  not  in  crystals  bat  in  flakes:  according 
to  Vauquelin  and  Braconnot,  !t  dissolves  r^ily  in  vinegar. 
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JMed  at  130*. 

2  PbO 224     ....     65-88 

8C   48     ....     14-12 

4  H  4     ....       1-18 

8  O  64     ....     18-82 


Liebig. 

65  35 

14-38 

1-26 

19-01 


Pelouse.  Luck.  Doberdner. 

65-39  ....  65-70     ....     65-1 

14-36  ....  14-27     ....     11-4 

1-26  ....  1-22     ....       1-0 

18-99  ....  18-81     ....     22*5 


C«H*PbH)» 340 


100-00 


10000 


100-00 


100*00 


100-0 


In  the  salt,  probably  dried  at  a  different  temperature,  Vaaqaelin  found  67  p.  c, 
Braconnot  61-15,  and  Lassaigne  57-39  p.  c.  oxide  of  lead. 


Air^dried  cryttali, 

2  PbO  224 

8  C  48 

10  H 10 

14  O 112 


Pina. 

56*85     56-66 

12-18     12-20 

2-54     2-49 

28-43     28-65 


CHH4p»oM)  +  6Aq 394     ....  10000     100-00 


Or: 

C«H<Pb«0»» 340 

6  HO  54 


Pelouse. 

86-29     86 

13-71     14 


C«H*Pb80«>  +  6Aq.    394     ....  100-00     100 

The  crjBtals  of  the  optically  inactive  salt  have  the  tame  compoiition.  (Pasteur.) 

Mdlate  of  Lead  and  Ammonia.  —  Formed  bj  decomposing  neutral 
malate  of  lead  with  ammonia.     Soluble,  crystallizable.  (Braconnot.) 

2 folate  of  Lead  and  Zinc,  —  Precipitated  on  mizinfi^  malate  of  lead 
with  the  neutral  acetate.  (Braconnot.) 

Ferric  Malate.  —  Both  the  neutral  and  the  acid  salt  are  brown, 
gummj,  permanent  in  the  air,  readily  soluble  in  water  and  alcohol. 
(Scheele,  Braconnot.)  Ferric  salts  mixed  with  malic  acid  are  not  pre- 
cipitated by  alkalis.  (H.  Rose.) 

CuPRic  Malate.  ^ a.  Jiasic,  —  a.  With  A  At  TFa^cr.  —  Remains  in 
the  form  of  a  green  powder  insoluble  in  the  aqueous  acid,  when  carbonate 
of  copper  is  boiled  with  excess  of  malic  acid.  (Liebig.) 

/8.  With  b  At,  Water.  —  The  solution  of  hydrated  cupric  oxide  in 
cold  concentrated  malic  acid  deposits,  on  addition  of  alcohol,  a  blue- 
green  salt,  which  redissolves  in  water  and  ttppears  to  contain  5  At.  water. 
The  latter  solution  has  an  acid  reaction,  and  deposits  the  salt  a  when 
boiled,  but  the  salt  7  after  standing  for  several  days. 

7.  WitJi  6  At  Water.  — When  carbonate  of  copper  is  left  to  stand  in 
the  cold  with  the  aqueous  acid,  a  solution  is  obtained  which  deposits  the 
salt  a  when  boiled,  but  when  evaporated  in  vacuo  or  below  40°  (in  which 
case  a  colourless  mother-liquor  remains,  contaiiiing  free  acid),  yields  dark 
green  crystals  of  the  salt  7,  which  turn  blue  when  dried  in  vacuo  over 
oil  of  vitriol.  (Liebig.) 


a.    dried  over  oil  qf  vitriol, 

3CnO 120     . 

8  C 48     . 

8  H    8     . 

12  0 96     . 


Liebig. 

44-12     43-83 

17-65     17-90 

2-94     306 

35-29     35-21 


CaO,(?H*CuK>"»4  4Aq.     272     ....  100-00     100-00 


CuO,CH<Cu'0"'  +  6Aq 290     ....  10000 

b.  NeiUral.  —  When  malio  aoid  obtaiaeil  from  wormwood  is  heated 
with  oxide  of  copper,  and  tlie  filtrate  evaporated,  there  remains  a  gummy 
mass,  which,  after  the  excess  of  acid  has  been  removed  by  alcohol,  forms 
a  dark  green  amorphous  residue,  dissolving  readily  in  water  and  pro- 
ducing a  fioluUon  of  a  fine  green  colour.  (Luck.)  The  neutral  salt  is  a 
green  raruish,  permaoeut  in  the  air.  (Braoonnot,) 

2CuO    80  ....  37-38  ....  37-18 

8C IB  ....  22-4*  ....  22-04 

6  H    6  ....  2-80  ....  2-67 

10  0 80  ....  37-38  ....  37-51 


C»H'Ca=0'"  +  2Aq.... 


c.  Add.  —  Cupric  oxide  obtained  by  precipitating  bine  vitriol  with 
potash,  and  dried  at  a.  gentle  boat,  forms,  when  set  aside  for  some  time 
with  the  cold  aqueous  acid,  a  bine  solution  which,  when  evaporated 
under  40°,  yields  orystals  of  a  splendid  smatt-blue  colour.  They  give  off 
their  2  At.  water  ut  100°.  (Ha^n.) 


CnO   

Dried  at  100°. 

..     24-24    .. 
..     2909     .. 
..      303     , 
..     43-64    ., 

H«gen. 

.  100-00     ... 

..     21.86    .. 
..     68-31 
..      9-83     .. 

CuO  

OrytteUized. 
40 

Hagai. 
....     21-52 

C"H>CuO"'  +  2Aq 183 


According  to  Braconnot,  the  acid  salt  is  not  crystal lizable,  and  is  but 
partially  precipitated  by  potash,  a  double  salt  appearing  to  form.  — 
According  to  Pfaff  {Sehw.  61,  357),  the  compound  of  cupric  oxide  and 
'»  forms  an  olive-green  mixture  with  aqueous  malic  acid. 


T.  Cuprie  Malate  with  Sulphate  of  Ammonia.  — When  eolntions  of 
cupric  sulphate  and  malate  of  ammonia  are  mixed,  any  excei'B  of  the 
former  that  may  be  present  'crystallizes  out  first,  and  afLorwoida  the 
double  salt,  in  Manliful  grass-groeu,  pointed  crystals,  which  do  not  alter 
when  eipoaod  to  the  air.  (H.  Sohulze,  Arch.  I'harm.  [2],  57,  273.)  t- 

Mbrcurous  Malate.  —  Pure  malio  acid  precipitates  mercoroua  nitrate 
in  white  flakes  (Laiisaigne);  according  to  Braconnot,  however,  no  such 
precipitation  takes  place.  —  The  impure  acid  throws  down  a  white  powder, 
easily  soluble  in  malio  acid  and  in  the  stronger  acids.  (Scheele,  Bra- 
connot.) The  aqueous  acid  digested  at  75°  with  mercurous  oxide  and 
filtered,  deposits  a  crystalline  powder.     The  same  powder  is  precipitated 
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on  mixing  malate  of  potash  with  dilute  niercurous  nitrate.  It  tastes 
metallic  after  some  time;  assumes  a  grey  colour  when  exposed  in  the 
moist  state  to  the  sun;  contains^  after  drymg  at  a  gentle  heat,  75*96  p.  c. 
mercurous  oxide,  hut  no  water;  leaves  charcoal  when  ignited;  turns 
black  by  contact  with  alkalis;  is  resolyed  by  continued  boiling  with 
water,  into  a  basic  and  a  soluble  acid  salt;  dissolves  in  hot  nitric  acid, 
but  is  insoluble  in  water^  alcohol^  or  ether.  (Harff,  N,  Br,  Arch,  5,  281.) 

Mercurio  Malate.  —  Obtained  by  dissolving  merenrio  oxide  in  the 
heated  acid.  Gummy,  not  crystal] izable;  resolved  by  water  into  a  soluble 
acid  and  an  insoluble  basic  salt.  (Braconnot.)  —  When  mercuric  oxide  is 
boiled  with  excess  of  concentrated  malic  acid,  small  crystals  of  an  acid 
salt  soluble  in  water  separate  from  the  filtrate;  if,  on  the  other  hand, 
the  oxide  is  in  excess,  the  filtrate  deposits,  together  with  those  crystals, 
a  yellow  powder  consisting  of  a  basic  salt;  this  basic  salt  is  likewise 
formed,  when  mercuric  nitrate  is  precipitated  by  malate  of  potash,  an 
acid  salt  then  remaining  in  solution.  The  yellow  powder  has  a  faint 
metallic  taste;  leaves  charcoal  when  ignited;  yields  a  white  powder  with 
ammonia,  and  a  yellow  oxide  with  potash;  dissolves  in  hyarochloric  or 
nitric  acid,  and  in  2000  pts.  of  water.  (Harff.) 

When  mercurous  malate  is  decomposed  by  ammonia,  a  black  tasteless 
powder  is  formed,  which  contains  88*01  p.  c.  Hg'O;  leaves  charcoal 
when  Ignited;  gives  off  ammonia  with  potash;  dissolves  in  nitric  acid, 
leaving  only  a  white  powder,  and  in  strong  acetic  acid,  leaving  nothing 
but  globules  of  mercury,  which  are  likewise  obtained  by  rubbing  the 
moistened  powder.  —  XLe  white  powder  obtained  by  treating  mercuric 
malate  with  ammonia  gives  off  ammonia  with  potash,  ana  dissolves 
almost  completely  in  hydrochloric  or  nitric  acid,  whence  potash  then 
throws  down  a  white  powder.  (Harff.) 

Malate  op  Silver.  —  a.  Basic  f  —  Aqueous  malic  acid  heated  with 
oxide  of  silver,  acquires  a  brownish  colour,  produces  carbonic  and  acetic 
acid,  and  is  then  decolorized,  with  deposition  of  brown-black  flakes, 
consisting  of  a  compound  of  silver-oxide  with  decomposed  malic  acid, 
while  the  filtrate  yields  by  evaporation  an  amorphous  gum.  (Braconnot.) 
'fliis  salt  was  regarded  by  Braconnot  as  the  neutral,  and  b  aa  the  acid  salt,  which 
however  is  not  the  case. 

5.  Neutral.  —  Only  the  impure  acid  forms  a  precipitate  with  nitrate 
of  silver;  the  pure  acid  does  not.  (Scheele,  Gay-Lussac,  Braconnot.)  — 
1.  From  the  solution  of  salt  a,  malic  acid  precipitates  the  salt  b  in 
granules.  (Braconnot.)  —  2.  Alkaline  malates  added  to  nitrate  of  silver 
throw  down  the  salt  b  in  the  form  of  a  snow-white,  granular,  crystalline 
powder.  When  acid  malate  of  ammonia  is  nsed  for  this  purpose,  only 
half  the  salt  is  precipitated,  the  other  half  not  separating  till  the 
solution  is  mixed  with  ammonia.  (Liebig*.)  —  3.  With  a  warm  dilute 
solution  of  malate  of  lime,  nitrate  of  silver  forms  a  precipitate  oontainin 
lime,  which  however  when  dissolved,  after  washing,  in  very  dilute  nitric 
acid,  and  not  completely  precipitated  by  ammonia,  so  that  the  liquid 
remains  acid,  appears  to  be  free  from  lime  and  from  ammonia.  (Liebig 
&  Kedtenbacher,  Ann,  PJiarm,  38,  134.)  — White,  granular,  crystalline 
powder,  of  sp.  gr.  40016  at  15^  (Liebig  k  Kedtenbacher.)  —  Blackens 
quickly  when  exposed  to  light.  (Luck.)  Turns  yellow  when  dried  at  a 
strong  heat  (Liebig);  and  at  a  still  higher  temperature  melts  with  slight 
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frothing  (Braconnot^  Liebig);  gives  off  water,  carbonic  acid,  carbonic 
oxide,  and  fumaric  acid,  with  empyreumatic  odour,  and  leaves  62  009  p.  c. 
silver  free  from  carbon,  in  the  form  of  a  porous  cake.  (Liebig  &  Redten- 
bacher.)  It  dissolves  in  boiling  water,  separating  out  with  facility  on 
cooling  (Braconnot)j  it  dissolves  readily  in  boiling  water,  but  does  not 
yield  crystals  on  cooling,  merely  depositing  metallic  silver,  while  the 
liquid  turns  black.  (Liebig.)  It  dissolves  slowly  in  boiling  water^ 
readily  in  acids,  the  portion  which  does  not  dissolve  immediately  becom- 
ing dark-coloured  for  a  moment.  (Luck.) 

Ihried  at  100^  Liebig.  Ilisch.  Luck. 

8C    48  ....  13-79  13-88  13-47  13-84 

4  H   4  ....  1-15  1-17  1-36  1-18 

2  Ag 216  ....  62-07  6201  6093  61-70 

10  O    80  ....  22-99  22-94  24-24  23-28 

CSH^AgSQio 348     ....  100-00     100-00     100-00    10000 

Ilisch  {Ann,  Pharm.  51,  246),  analyied  the  salt  prepared  with  acid  obtained  from 
potatoes;  Luck,  that  which  was  prepared  with  acid  from  wormwood. 

Malic  acid  dissolves  readily  in  AlcohoL 

In  attempting  to  prepare  Malic  ether,  Hagen  obtained  famaric  ether  (p.  31). 
—  Thenard  {Mim,  de  la  Soc.  d*Arcueil,  2,12),  by  heating  15  pts.  of  malic  acid  with 
18  pts.  alcohol  and  5  pts.  oil  of  vitriol,  till  ether  began  to  escape,  and  mixing  the 
brown  residue  with  water,  obtained  a  yellowish,  inodorous,  non-volatile  oil,  which  sank  to 
the  bottom  of  the  liquid,  was  decomposed  by  potash  with  formation  of  malate  of  potash, 
dissolved  sparingly  in  water  and  abundantly  in  alcohol,  and  was  precipitated  therefrom 
by  water.  [Deserves  further  investigation.] 

^.  According  to  Demondesir  {Campt.  rend,  33,  22?)  the  malates  of 
ethyl  and  methyl  are  obtained  by  passing  hydrochloric  acid  gas  into  a 
solution  of  malic  acid  in  alcohol  or  wood-spirit,  neutralizing  with  carbo- 
nate of  soda,  and  agitating  the  liquid  with  common  ether,  which  then 
takes  up  the  compound  ether  and  leaves  it  behind  when  distilled.  The 
malate  of  ethyl  or  methyl  thus  obtained  still  contains  water  and  alcohol 
or  wood-spirit,  which  may  be  removed  by  evaporation  in  vacuo,  or  at  a 
gentle  heat  in  the  air,  and  certain  salts,  from  which  it  may  be  freed  by 
dissolving  it  in  very  pure  vinic  ether.  —  The  malates  of  ethyl  and  methyl 
are  liquids,  which  are  soluble  in  water,  almost  completely  decomposed 
by  distillation,  and  converted  into  nialamide  by  ammonia.  They  rotate 
the  plane  of  polarization  of  a  ray  of  light. 

Malomeihylic  and  Malovinic  acid  are  always  formed  by  the  above 
process  simultaneously  with  the  ethers.  The  lime-salts  of  these  acids 
are  soluble  in  alcohol.  % 


Appendix  to  Malic  Acid. 
Acids  perhaps  identical  with  Malic  Acid. 

1.  Fungic  Acid. 

Braconnot.  (1810.)    Ann.  Chim,  79,  293;  87,  242. 

PiUtaure,  Acide  fongique, -^  OccuTB  in  Feziza  nigra,  Hydnum  hyhridum 
and  repandum.  Boletus  Jvglandis  and  pseudoigniarius,  Fhallus  impu- 
dicus  and  Merulius  Cantharellus  (Braconnot);  in  Helvella  Miira. 
(Schrader.) 
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Preparation.  Boletus  Juglandig  is  bruised  and  expressed  with  water; 
the  liqaid  evaporated  to  the  coDsistence  of  an  extract,  coagulated  albumin 
then  separating;  and  the  residue  washed  with  alcohol.  The  portion 
insoluble  in  alcohol,  which  contains  the  fungate  of  potash,  Is  dissolved  in 
water  and  precipitated  with  neutral  acetate  of  lead.  Bj  digesting  the 
precipitate  with  dilute  sulphuric  acid,  a  brown  liquid  is  obtained,  con- 
taining fnngic  acid,  phosphoric  acid,  animal  matter,  &c.  This  liquid 
mixed  with  ammonia,  yields  by  evaporation  crystals  of  fungate  of  am- 
monia, which,  by  repeated  crystallization  and  pressure  between  blotting 
paper,  may  be  obtained  tolerably  white.  —  The  solution  of  the  crystals 
thus  purified  is  added  to  acetate  of  lead,  and  the  pure  fungate  of  lead 
thus  precipitated  is  decomposed  by  dilute  sulphuric  acid. 

Colourless,  unciystaUizable,  very  acid  liquid^  which  absorbs  water 
from  the  air. 

Fungate  of  Ammonia,  —  Rather  acid,  large,  six-sided  prisms,  some- 
times compressed,  bevelled  with  2-faces  resting  on  the  broad  lateral 
faces  (Fig,  55);  they  dissolve  in  2  pts.  of  cold  water. 

Fungaiea  of  Potash  and  Soda,  —  Uncrystallizable  salts  easily  soluble 
in  water,  insoluble  in  alcohol. 

Fungate  of  Baryta.  —  Saline,  amorphous  crusts,  which  swell  up  in 
the  fire,  leaving  a  spongy  mass  of  carbonate  of  baryta;  the  salt  dissolves 
in  15  pts.  of  cold  water. 

Fungate  of  Lime.  —  Fungate  of  potash  does  not  precipitate  hydro- 
chlorate  of  lime.  When  a  solution  of  lime  in  the  acid  is  evaporated,  the 
salt  is  deposited  in  plates,  composed  of  small  crystals  which  appear  to  be 
four -sided  prisms  with  dihedral  summits.  Tastes  somewhat  saline;  is 
permanent  in  the  air.  Swells  up  in  the  fire,  leaving  a  spongy  mass  of 
carbonate  of  lime.     Requires  at  least  80  pts.  of  water  to  dissolve  it. 

Fungate  of  Magnesia.  —  Granular  crystals,  having  a  slight  taste, 
swelling  up  slightly  in  the  fire,  and  dissolving  with  tolerable  facility  in 
water. 

Fungate  of  Alumina,  — Uncrystallizable  gam. 

Manganotis  Fungate.  — •  Uncrystallizable  gum. 

Fungate  of  Zinc.  —  Crystallizes  readily  in  parallelepipeds;  decomposes 
in  the  fire  with  intumescence;  moderately  soluble  in  water. 

Fungate  of  Lead.  —  The  free  acid  and  fungate  of  potash  precipitate 
acetate  of  lead  in  the  form  of  homsilver.  The  precipitate  dissolves 
pretty  readily  in  acetic  acid. 

Fungate  of  Silver.  —  Nitrate  of  silver  is  not  precipitated  by  free 
fungic  acid,  but  only  by  the  alkaline  fungates. 

Ferrous  and  Cupric  sulphates  are  not  precipitated  by  fungic  acid, 
(Braconnot.) 


Pellbtibe  Sc  Catemtou.  (1819.)     Ann.  Ckim.  Fhyt.  10,  167;  26,  54. 

igatuniiiire,  Aeidt  iganrigue..—  In  I''aba  Si.  Ignatii,  Nux  vomica,  and 
Lignum  eolubrinum;  probably  also  in  the  TieaU-Upcu. 

I'reparaiion,  Ignatins  beans  exhausted  with  ether  are  repeatedly 
boiled  with  alcohol,  the  alcoholic  solutiou  evaporated,  the  residue  boiled 
with  water  and  magnesift,  and  filtered.  The  mixture  on  the  filter  con- 
sisting of  magnesia,  iga3ura,te  of  magnesia,  and  strychnine,  is  washed 
with  cold  water,  then  freed  from  strychnine  with  hot  alcohol,  and  boiled 
with  a  large  quantity  of  water.  The  water  disfiolves  out  the  igosurate 
of  magnesia;  and  the  aolntion  filtered,  evaporated,  and  mixed  with 
neutral  acetate  of  lead,  yields  a  precipitate  of  igasurate  of  lend,  which 
is  washed,  suspended  m  water,  and  decomposed  by  sulphuretted 
hydrogen. 

Tropertiet.  Brownish  eyrap,  which  when  left  at  rest,  deposits  small 
hard  grains;  its  taste  is  harsu  and  sour. 

Combi7uiiion».     Dissolves  very  readily  in  water  and  in  alcohol. 

'With  alkalis  it  forms  salts  which  dissolve  readily  in  water  and 
alcojiol.  —  Igasurate  of  baryta  crystallizes  with  difficulty  in  little  spongy 
masses,  and  dissolves  readily  in  water.  —  Igasurate  of  ammonia  does  not 
precipitate  or  colour  the  salts  of  iron,  mercury,  or  silver;  in  solutions  of 
capric  salts,  it  forms  a  greenish  white  precipitate,  very  sparingly  solnble 
in  water. 

Carrlol  (J.  Pharm.  19,  155;  abstr.  Ann.  Fharm.  8,  45),  obtuned 
from^ux  vomica,  an  acid  different  from  igaeuiic  acid,  the  aqueous  solatioa 
of  which  left  a  syrup  when  evaporated  in  vacuo,  and  when  further  heated 
above  100°,  paiaed  over  apparently  nndecompoaed,  in  the  form  of  a 
ciystalline  sublimate  or  buttery  moss.  It  dissolves  roadily  in  water, 
bulling  alcohol,  and  other,  from  which  it  crystallizes.  Its  salte  are 
moBtly  crystal lizable  and  easily  soluble. 


3.  Nicotic  Acid. 

Barral.  (1845.)     Compt.  rend.  21,  137. 

Taiaiiiiure,  Acide  mcofiqar,  —  Dry  tobncco-1  eaves  are  digested  with 
water;  the  acid'filtrate  precipitated  with  acetate  of  lead;  the  precipitate 
washed,  suspended  in  water,  and  decomposed  by  sulphuretted  nydrogen; 
and  the  filtrate  evaporated  to  a  syrup,  which,  when  further  evaporated, 
either  in  vacuo  or  at  a  gentle  heat  in  the  air,  yields  the  crystalline  acid. 

Micaceous  lamingD. 

The  acid  is  hibasic  =  2H0,  CH'O"  =  CH*0'  =  C'H*0»,  0';  it  stands 
to  propionic  acid  in  the  same  relation  as  oxalic  to  acetio  acid.  C*H*0'  : 
CHW  =  C'H'O'  :  C'H*0*. 

By  dry  distillation,  and  by  treatment  with  oil  of  vitriol,  the  acid  is 
resolved  into  acetic  and  carbonic  acid.     C'H'O'  =  CH'0'+2C0'. 
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It  dissolves  readily  in  Water,  and  forms  crystallizable  salts  with 
Ammonia,  Potash,  &c.  —  The  Lead-salt  is  insoluble  =  2 PbO,  C^H'O*  = 
C^HTb'O®  =  C*HTb*0',  0\     The  Silver-saU  has  a  similar  composition. 

(Barral.) 

Barral's  formulae  are  not  supported  by  analyses. 

Vauquelin,  Goupil  {GonipL  rend.  23,  51),  and  ReimanUi  (Ifag.Pharm. 
25,  2,  65),  recognized  the  acid  of  tobacco  as  malic  acid. 


b.    Amidogenrnudei, 
a,    Amidogen^ucleus  C'AdH^O*. 

Aspartic  Acid. 

C»NH'0«= C»A  dH»0*,0*. 

Plisson.    J.  Pharm,  13,  477;  also  Ann,  Chim.Phys,  35, 175.     J,  Pharm, 

15,  268;  also  Ann.  Chim.  Phys.  40,  303;  also  Sckw.  56,  66;  also 

Br.  Arch.  31,  208;  also  N.  Tr.  19,  1,  185. 
Plisson  &  0.  Henry.     Ann.  Chim.  Phys.  45,  315. 
BouTRON,  Charlard  &  Pelguzb.     J.  Pharm.  19,  208;  also  Ann.  Chim. 

Phys.  52,  90;  also  Schw.  67,  393;  also  Ann.  Pharm.  6,  75. 
LiEBio.     Pogg.  31,  222.  —  Ann.  Pharm.  26,  125,  and  161. 
PiRiA.     Ann.  Chim.  Phys.  22,  160;  also  J.  pr.  Chem.  44,  71. 
Dessaiones.    Eev.  sclent.  [4],  1, 22;  Ann.  Pharm.  83,  83;  abstr.  Jaliresher. 

1852,  466. 
Pasteur.     Active  and  inactive  modifications  of  Aspartic  acid.     N.  Ann. 

Chim.  Phys.  34,  30;   in  full  abstract:    Ann.  Pharm.   82,  324;  in 

shorter  abstract:  Ocnvpt  rend.  33,  217;  Instit.  1851,  273;  J.  Phys. 

And.  3,  344;  J,  pr.  Chem.  54,  50;  Ann.  Pharm.  80,  151;  Pharm. 

Centr.  1851,  769;  Jahresber.  1851,  176,  389. 

AMparagt'dure,  Asparagiru'dure.  Acide  aspartiquef  Acide  asparamigue.  Discovered 
by  Plisson,  in  1827. 

FormxUion.  1.  By  heating  asparagine  with  acids  or  with  the  stronger 
salifiable  bases  and  water.  (Plisson.)  —  IT  According  to  Dessaignes, 
asparagine  heated  alone  to  200^,  as  long  as  any  ammoniacal  odour  is 
evolved,  leaves  a  brown,  slightly  soluble  substance,  which,  when  treated 
with  hydrochloric  acid,  yields  aspartic  acid.  —  2.  By  the  fermentation  of 
asparagine  under  the  influence  of  casein.  (Dessaignes.)  —  3.  By  heating 
acid  malate,  maleate  or  fumarate  of  ammonia  to  about  200°,  and  treating 
the  product  with  hydrochloric  acid.  (Dessaignes.)  —  The  aspartic  acid 
prepared  in  this  manner  is  optically  inactive,  whereas  that  which  is 
formed  from  asparagine  rotates  the  plane  of  polarization  of  a  luminous 
ray.  (Pasteur.)  % 

Preparation.  A.  0/ the  Active  acid. —  1.  Asparagine  is  boiled  with 
protoxide  of  lead,  and  with  water  which  must  be  frequently  renewed,  as 
long  as  ammonia  continues  to  escape;  the  residual  lead-salt  purified  by 


after  diffusion  in  water;  and  the  filtrate  evupomted  to  the  crystalliiing 
point.  (PlisBon.) — 2.  Aeparogine  is  boiled  with  baryta-water  till  the 
evolution  of  ammonia  entirely  ceases;  the  baiyta  precipitated  from  the 
still  hot  liquid  by  an  exactly  equivalent  quantity  of  Eulphuric  acid;  aud 
the  filtrate  evaporated  to  the  crystaUiEing'  point,  (Boutron  &  Felouze.)  — 
3.  Asparagine  is  boiled  in  a  einiilar  manner  with  potaah;  the  liquid 
superBatu rated  with  hydrochloric  acid,  and  evaporated  to  dryness  in  tLo 
water-bath;  and  the  chloride  of  potassium  extracted  by  water,  which 
then  leaves  the  acid  perfectly  free  from  potash.  (Liebig.)  —  %  i.  Aspara- 
gine is  boiled  for  three  hours  with  excess  of  hydrochlorio  acid;  the  solu- 
tion evaporated  to  dryness;  and  the  residue,  conaistiug  of  chloride  of 
ammonium  and  hydrochlorate  of  aspartio  acid,  dissolved  in  a  small 
quantity  of  water  and  half  neutralized  with  ammonia.  The  liquid  on 
cooling  deposits  abundance  of  aspartic  add,  which  ia  easily  washed  and 
purifiM.  (Dessaignea.) 

B.  Of  the  Inactive  acid.  —  When  bimalate  of  amtnouia  is  heated  to 
200°,  and  the  reddish,  resinous  residue  boiled  for  some  hours  with  hydro- 
ohioric  acid,  a  solution  is  obtained,  which,  by  evaporation  and  cooling, 
yields  a  crystalline  hydrochlorate  of  aspartio  acid.  This  compound  is 
disBolved  in  hot  water,  the  solution  divided  into  two  equal  parts,  the  one 
saturated  with  ammonia,  and  the  other  added  to  it.  The  mixture  thus 
formed  yields  on  cooling  an  abundant  crystallization  of  inactive  aspartio 
acid.  (Dessaignes.)  Or,  the  residua  obtained  by  heating  the  bimalate  of 
ammonia  may  be  boiled  with  nitrio  acid,  and  from  the  crvstaltine  nitrate 
of  aspartic  acid, — which  is  deposited  from  the  cooled  solution  after  the 
excess  of  nitric  acid  has  been  carefully  expelled  over  the  water-bath, — 
the  aspartic  acid  may  be  obtained  as  above;  or  the  solution  of  tho  nitrate 
may  be  nentralized  with  lime,  the  aspartate  of  lime  precipitated  hv 
alcohol,  and  the  solation  of  this  salt  carefully  decomposed  by  oxalic  acid. 
(J.  Wolfi;  Ann.  Fharm.  75,  293.)  f 

Propertia.  White  shining  crystalliuo  powder,  which,  under  the 
Diioroscope,  appears  to  consist  of  traDsparcnt,  bevelled,  four-sided  prisms; 
gp.gr.  =  1-873  at  8-5"  (PJisson);  small  crystals  having  a  pearly  and  silky 
lustre.  {Boutron  &  Pelouze.)  Inodorous;  tastes  rather  sour,  leaving  an 
after-taste  like  broth.  (Plisson.)  The  crystals  do  not  give  off  water  at 
120°.  (Boutron  A;  Pelouze;  Liebig.) 

T  According  to  Pasteur,  active  aspartio  acid  crystallines  in  indistinct 
forms  of  the  rhombic  [right  prismaticl  systemj  the  crystals  have  gone- 
rally  the  appearance  of  rectangular  laminie,  truncated  at  the  angles. 
Sp.  gr.  1-6613  at  12-5°.  The  acid  dissolved  in  potash,  soda,  or  am- 
monia turns  the  plane  of  polarization  to  the  left;  but  when  dissolved  in 
the  stronger  acids,  to  the  right.  The  inactive  acid  forms  very  small 
monoclioometrio  [oblique  prismatic]  crjrstals,  which  often  have  a  lenti- 
cular shape.  Sp.  gr.  1-6632.  The  solutions  have  no  action  on  polarized 
light.  IT. 

Crytlal*.  Piria.  Liebig.     Fl.&Henry. 

8  C  ,48     ....     36-09     35-99 36'77     37-73 

N  ""  ...  U     ....     10-53 10-J9    10-37     1204 

7  H  7     ....      5-26    5-47     S-33     5-37 

aO   ] 84      ...     48-n     47-76     47-53     4l-«f. 

CNH'O*. 133  ....  100-00  100-00  lOOOO  lOO'OO 
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Cry$tdl9, 


8C 

N 

7H 

80 


Batron&Pel. 

Pasteur. 
inactive  acid. 

Wolff 

48     ....     36'0»    .. 

38-77    .... 

....     35-6    

36-2 

14     .. 

..     10-53     . 

.  .1     M         I  X.    mi          •••• 

••■«                               •••■•••• 

10-3 

7     .. 

5-2G     . 

5-50     .... 

....       5-2     

5-3 

64     .. 

..     4812     .. 

44-46     .... 

•  »••                               ■•«*•  • ■• 

48-2 

C«NH708 133    ....  100-00    100*00    100-0 

Aspartic  acid  b  the  amidogen-acid  of  malic  acid,  jiut  as  oxamic  acid  (C^NH'O^) 
is  the  amidogen-acid  of  oxalic  acid  (C^H'O^).     (Piria.) 

Decompositioni.  1.  Tbe  acid  swells  up  considerably  in  tho  fire,  ^ving 
off  ammonia  and  a  faint  animal  enipyreumatic  odour.  When  heated  iu 
vacuo^  it  turns  first  yellow,  then  black,  giving  off  ammonia,  hydrocjranic 
acid  and  other  products,  and  leaves  a  shining  charcoal.  (Plisson.)  — 
2.  When  dissolved  in  cold  nitric  acid  containing  nitrous  acid,  or  in  pure 
nitric  acid  through  which  nitric  oxide  gas  is  passed,  it  is  quickly  converted, 
with  evolution  of  nitrogen^  into  malic  acid,  whereas  pure  nitric  acid  has 
no  action  upon  it.  (Piria.) 

C»NH70>  +  NO'  =  C*H«OW  +  N*  +  HO. 

Aspartic  acid  evaporated  to  dryness  with  12  pts.  of  nitric  acid, 
either  remains  unaltered  or  suffers  but  partial  decomposition.  (Plisson.) 
•*-  3.  When  heated  with  oil  of  vitriol,  it  is  decomposed  with  formation 
of  sulphurous  acid.  (Plisson.)  —  It  is  not  decomposed  by  continued 
boiling  with  strong  hydrochloric  or  dilute  sulphuric  acid.  (Piria.)  — 
When  fused  with  excess  of  hydrate  of  potash,  it  is  not  decomposed  till 
the  heat  becomes  strong,  acetate  and  oxalate  of  potash  being  then  formed, 
with  evolution  of  ammonia  and  hydrogen  gas.  (Piria.) 

Comhinatums.  A,  With  Water. — Aspartic  acid  dissolves  in  128  pts.  of 
water  at  8*5°,  much  more  copiously  in  hot  water,  from  which  it  crystal- 
lizes on  cooling.  (Plisson.)  —  T  1  pt.  of  the  active  acid  dissolves  in  364  pts. 
of  water  at  11  ,  and  1  pt.  of  tho  inactive  acid  in  208  pts.  of  water  at  13'5^ 
When  a  solution  saturated  while  hot  is  left  to  crystallize  by  cooling, 
the  liquid  remains  supersaturated  with  the  acid.  (Pasteur.)  IT. 

B.  With  Acids.  —  Sulphate  of  Aspartic  acid.  —  Aspartic  acid  dis- 
solves without  decomposition  in  cold  oil  of  vitriol.  (Plisson.)  —  IT.  When 
oil  of  vitriol  is  gradually  heated  to  50°  or  60°  in  a  wide  glass  tube, 
aspartic  acid  gradually  added  as  long  as  it  dissolves,  and  the  tube  kept 
closed  for  a  few  days,  large  aggregated  prisms  of  sulphate  of  aspartic 
acid  are  formed,  which  are  lighter  than  the  liquid  from  which  they  sepa- 
rate; they  must  be  drained  on  a  porous  plate,  quickly  washed  with 
alcohol,  and  dried  oyer  oil  of  vitriol.  (Dessaigncs.) 

Dessaignes. 

C8NH708    133     ...     57-58     

2  SO^H 98     ....     42-42     42-82 


C«NH708,2SO^H  231     ....  100-00 


Hydrochlorate,  —  The  solubility  of  aspartic  acid  iu  water  is  greatly 
increased  by  the  presence  of  hydrochloric  acid.  (Plisson.)  The  solution 
of  aspartic  acid  in  strong  hydrochloric  acid,  yields,  by  evaporation 
and  cooling,  deliquescent,  very  soluble  lamintc,  and  leaves,  when  evapo- 
rated to  dryness  and  further  heated  to  100°,  an  amorphous  deliquescent 


_  ui^Die,  ma  aapariio  acia  losea 
tliia  easy  solubility.  (Piria.) 

*i].  Both  active  and  inactive  aspartio  actil  give,  liy  solution  in  bydro- 
cliloric  acid,  evaporation  over  tlie  water-bath,  and  epontaneous  evapo- 
ration of  the  concentrated  solution  in  a  qoict  place,  crystalline  com- 
pounds of  aspartic  with  hydrochloric  acid.  Theae  hydrochlorates  are 
very  Bolnble.  They  are  identical  in  compositioD,  but  differ  in  crystalline 
form.  The  hydrochlorate  formed  from  active  aspartio  acid,  alone  posaessea 
the  rotatory  power. 

o.  Active  H-ydrociilorale.  The  crystals  of  this  cotnpoand  belong  to  the 
rhombic  [right  prismatic]  system;  they  are  prisms  of  about  90  ,  very 
mucb  truncated  on  two  opposite  lateral  edges,  and  terminated  by  faces 
inclined  at  an  angle  of  about  II^",  and  belonging  to  an  irregular  tetra^ 
hedron.  The  compouuil  rotates  the  plane  of  polariKation  to  the  right. 
It  decomposes  when  dissolved  in  water,  yielding  a  copious  precipitate  of 
aspartic  acid;  this  <le«>m position  may  be  prevented  by  the  addi^on  of  a 
few  drops  of  hydrochloric  acid.  The  crystals  deliquesce  in  the  air,  eet- 
tiug  freo  the  aspartic  acid. 

fi.  Inactive  Uydrochlorale.  —  The  crystals  belong  to  the  moDOcIino- 
metric  [oblique  prismatic]  system,  and  differ  altogether  in  appearance 
from  those  of  the  active  compound.  They  are  permanent  in  the  air 
only  in  summer,  becoming  milk-white  on  tne  surface,  and  losing  their 
lustre  and  transpareucy.  They  decompose  when  dissolved  in  wat«r, 
but  as  the  inactive  acid  is  more  soluble  than  the  active,  no  precipitation 
takes  place;  if,  on  the  other  hand,  a  mixture  of  water  and  alcohol  be 
used,  an  abundant  precipitation  is  formed.  (Pasteur,  Dessaignes.) 

O'""""'*  ,.,J"'*"i,«l.,. 

8  C    48-1)  ....  28-34 

N   H-0  ....      8-2/ 

8  H   80  ....      4-r2 

8  O   64-0  ....  3777 

CI 35-4  ....  20-90    20-9     ....     20-7 

C'NH'Os.HCl  169-1    ....  10000 

C«NH'0>    133-0     ....     78-47 

HCl 36-4     ....     21-53     21-24 

CNH^CHCl    169-4     ....  10000 

Both  the  active  and  inactive  hydrocblorates  are  decomposed  at  the 
same  temperature,  giving  off  bydrochlorio  acid  and  wat«r,  and  leaving 
the  compound  CNH'O' (p.  214)  (Pastent)  : 

CNH'O^.HCl  -  CTflH'O'  +  HCl  +  3H0. 

yUraU.  Obtained  like  the  hydrochlorate  in  beautiful  crystals. 
(Dessaignes.)  H- 

C.  Wi^  Salifiable  Batei.  Aspartio  acid  deoomposes  the  alkaline 
bicnrbonates  and  soap-water;  it  does  not  precipitate  any  of  the  heavy 
metallic  salts.  The  aspartates  of  the  alkalis  taste  tike  broth;  when 
ignited,  they  give  off  ammonia,  hydrocyanic  acid,  and  other  products, 
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and  leave  metallic  cyanides.  (Plisson.)  The  formula  of  tKe  aspartates 
is  C»NH«MO'.  (Laurent,  Ann.  Chim.  Phys.  23,  113.)  IT.  The  acid  like- 
wise forms  basic  salts,  some  having  the  composition  C'NH'M'O^  others 
on  the  contrary,  being  composed  according  to  the  formula  MO,C^NH*MO'. 
(Dessaignes,  Pasteur.) 

Although  the  formation  of  those  basic  aspartates  whose  formula  is  C'NH'M'O^ 
(e.  ff,,  the  baryta  and  lime-salts)  is  certainly  attended  with  elimination  of  2  At.  water, 
Dessaignes  nevertheless  regards  the  acid  as  monobasic,  and  remarks  that  perfectly 
nentral  amides, — which  cannot  well  be  regarded  as  monobasic  adds — e.  g,,  benzamide, 
batyramide,  area,  are  capable  of  combining  with  metallic  oiddes,  with  elimination  of 
1  At.  water.  —  Pasteur  does  not  express  a  decided  opinion  regarding  the  basicity  of 
aspartic  acid.  He  states  however  that  aspartic  acid  cannot  be  regarded  as  the  amidogen- 
acid  of  malic  acid,  or  asparasrin  as  the  amide  of  that  acid,  founding  this  opinion  on 
certain  unpublished  inrestigations  of  Demondesir.  —  On  the  other  hand,  Demondesir 
had  previously  stated  (Ann.  Pharm.  80,  303,)  that  the  artificially  prepared  amide  of 
malic  acid  does  not  appear  to  differ  from  asparagin.  f 

Aspartate  of  Ammonia.  — Crystallizes  with  difficulty^  dissolves  very 
readily  in  water,  forming  a  solution  which  becomes  acid  by  evaporation. 
(Plisson  &  Henry.) 

Aspartate  of  Potash.  —  Does  not  crystallize;  tastes  sweetish,  and 
like  broth;  becomes  moist  when  exposed  to  the  air.  (Plisson.)  Its 
formula  is  O'NH^KO^  (Laurent.)  A  solution  of  this  salt  evaporated  to 
a  syrup,  yields  crystals  after  a  while,  but  they  cannot  be  separated  from 
the  mother-liquor.  (Dessaignes.) 

Aspartate  of  Soda.  —  Crystallizes  readily;  tastes  like  broth,  and 
somewhat  saline.  (Plisson.) 

IT.  When  active  or  inactive  aspartic  acid  is  neutralized  with  soda,  or 
carbonate  of  soda,  and  the  liquid  slowly  evaporated,  neutral  salts  are 
formed,  identical  in  composition  and  chemical  reactions,  but  differing 
in  crystalline  form. 

a.  Active.  —  Forms  needle-shaped,  deeply  striated  prisms,  belonging 
to  the  right  prismatic  system,  and  terminated  by  faces  of  a  tetrahedron 
inclined  to  one  another  at  about  106^  The  four  flsu^es  of  this  tetrahedron 
are  either  present  alone,  or  are  much  more  developed  than  those  of  the 
opposite  tetrahedron,  which,  if  equally  developed  with  the  former,  would 
constitute  a  rhombic  pyramid.  1  pt.  of  the  active  acid  dissolves  in  1*12 
pts.  water  at  12*2^.  The  solution  turns  the  plane  of  polarization  to  the 
left.  (Paflteur.)  The  salt  gives  off  2  At.  water  at  160°.  At  170°  it  turns 
yellow,  and  gives  off  ammonia,  and  at  a  higher  temperature  froths  up 
considerably.  (Dessaignes.) 

p.  Inactive.  Crystallizes  in  the  oblique  prismatic  system,  and  often 
forms  macle-crystals.   1  pt.  of  the  salt  dissolves  in  1*  1 9  pts.  water  at  12*5°. 

CryuiaU.  Dessaignes 

active. 

C8NHW 71-70 

NaO  17-90     17-44 

2  HO 10-40     9-64 

C8NH«NaO»  +  2Aq lOO'OO 

The  mixture  formed  by  adding  1  At.  soda  to  1  At.  of  this  salt  does  not  crystallize 
even  when  left  under  a  bell -jar  with  lime  ;  a  mixture  of  the  solutions  of  1  At.  aspartate 
of  potAsh  and  1  At.  aspartate  of  soda  yields  by  evaporation  nothing  but  aspartate  of 
soda.  ^ 


like  broth   and  not   bitter;  they  contain  368  p.  c.  baryta.    (PlissOD.) 
Cryetale  solnble  in  water.  (Boutroa  &  Pelouze.) 

IT,  Aspwtic  acid  forma  with  baryta  a  monobasic  and  a  biba^io  salt.  — 
a.  Bihasie.  — -  When  hydrate  of  baryta  is  gradually  added  to  a  hot  and 
eomewhat  concentrated  golution  of  tne  neutral  ebII  b,  the  liquid  solidifies 
in  a  cryetalline  mass;  and  on  adding  water  to  this  mass,  leaviue  it  to 
stand  for  a  moment,  then  filtering,  and  leaving  the  solution  to  cool  out  of 
contact  of  wr,  the  basic  salt  is  deposited  in  Tather  thick,  shining  prisma. 
These  crystals  remain  transparent  when  rapidly  washed  and  dried  over 
snlphurio  acid,  f^vro  off  half  theii  water  (3  At.),  and  become  opaque  when 
dried  in  vacuo,  and  the  whole  of  it,  amounting  to  16'40p.  c.  (6  At.) 
at  160°  wttboat  decomposition.  The  aqueous  solution  of  this  salt  has  a 
strong  alkaline  reaction;  carbonic  acid  gas  passed  through  it,  precipitates 
half  the  baryta  in  the  form  of  carbonate.  (Dessaignea.) 

Dritd  at  ieO°. 

CNH'O" 115-0  ....     42-45 

2B«0  153-2  ....     57-55     57-05 

C'NH>Ba'0»    26B-3  ....  10000 

Dried  in  vaeao.  I>««uJgaee. 

C^NHK)" llS-0  ....     38-96 

2  B»0  153-2  ....     51-90     51-42 

3  HO    27-0  ....      9-14 

C»NH'Bi'0"  +  3Aq.        295-2  ....  10000 

CryitaU.  Deudgneg. 

C'NH'O', 115-0  ....  45-74 

2  B«0  153-2  ,,,.  47-48  47'53 

6  HO    54-0  ....  16-78  16-40 

C"NH'B«=0»  +  6.tq.        322-2     ,.,.  100-00 
6.  J/otio&mvc.     CryBtallizes  in  very  fine  silk^  needles,  which  give  off 
14-40  p.  c  (nearly  4  At.)  water  at  160°.  (Dessaignea.) 

Dried  at  160°.  Deuaignn. 

CNII'OI    124-0     ,„.     61-88 

B«0   76-6     .  ..     38-12     38-05 

CNa«B»OS  200-6     ....  lOO-OO 

Crylali.  Dcmaignei. 

CNH'O'    124-0  ....  62-41 

B»0 76-6  „..  32-38 

4  HO 36-0  ....  15-21     14-40 

C«NH«B«0'  +  4.\q 236-6     ....  100-00 

Wolff  tovai  ID  the  nit  dried  at  120°,  37-6  p.  c.  baryta. 

Aspartate  op  Lime.  —  a.  Biboik.  —  The  solution  of  salt  6  takes  np 
a  large  additional  quantity  of  lime,  and  yields  a  crystallizable  salt  con- 
toning  30-65  p.  c.  lime.  (Plisson.)  Crystals  soluble  in  water.  (Bontron 
&  Pelouze.)  —  V.  The  solution  of  h  mixed  with  a  alight  ezceas  of  lime, 
then  filtered,  and  left  to  evaporate  over  lime,  yields  very  beautiful 
prisms,  which  may  be  freed  from  a  small  quantity  of  adhering  carbonate 
of  lime  by  crystallization.  In  vacuo  it  gives  off  water;  and  at  160°  the 
lose  of  water  amounts  to  26-49  —  28'57  p.  c,  according  as  the  salt  is 
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left  in  the  vacuum  for  a  longer  or  a  shorter  time.  The  solution  of  this 
salt  has  a  strong  alkaline  reaction,  and  is  decomposed  bj  carbonic  acid, 
like  the  basic  barjta-salt.  (Dessaignes.) 


Dried  at  160^ 

67-27 
32-73    .... 

Dessaignes. 

C^NHfiQ*   115    . 

2  CaO   66     . 

32-44     ....     32-85 

C8NH»Ca»0»  171 

CryttaU  air-dried. 

(?NH*0« 

2  CaO 

115 
56 
72 

100-00 

....    47-34 
....     2304 
....     29-62 

Dessaignes. 
2309 

8  HO  

28-57 

C»NH*Ca20«  +  8Aq 243     ....  10000  If. 

6.  Monobasic.  —  Gummy;  tastes  like  the  soda-salt;  contains  17*25 
p.  c.  lime;  gives  off  a  large  quantity  of  hydrocyanic  acid  when  distilled. 
(Plisson.) 

A  neutral  solution  of  aspartate  of  baryta  mixed  with  a  slight  excess  cf  lime,  yielded 
successively  basic  aspartate  of  baryta  and  basic  aspartate  of  lime,  but  no  double  salt. 
(Dessaignes.) 

Aspartate  of  Magnesia.  — -  Bibasic.  —  The  aqueous  solution  of  salt 
h  dissolves  a  large  additional  quantity  of  magnesia,  and  yields  by  eva- 
poration a  sharp-tasting  gum,  containing  22-45  p.  c.  magnesia.  (Plisson.) 
—  b.  Monobasic.  —  By  continued  boiling  of  asparagin  with  magnesia 
and  water  [is  not  a  bibasic  salt  formed  by  this  process?!,  and  evaporation 
of  the  filtrate,  a  gummy  mass  is  obtained,  which  tastes  like  the  soda-salt, 
has  an  alkaline  reaction,  dissolves  very  readily  in  water,  is  insoluble 
in  strong  but  soluble  in  weak  alcohol,  and  contains  13  05  p.  c.  magne.sia. 
(Plisson.)  —  If  the  mother-liquor  left  in  the  preparation  of  asparagin 
from  marsh-mallow  root  after  the  asparagin  has  crystallized  out  of  the 
alcoholic  extracts,  be  further  evaporated,  it  deposits  a  yellowish  white 
powder  of  aspartate  of  magnesia,  which,  when  recrystallized  from  hot 
water,  assumes  the  form  of  crystalline  crusts.  These  crusts  yield  an 
aqueous  solution  neutral  to  vegetable  colours;  they  burn  when  heated, 
with  evolution  of  ammonia  but  without  intumescence,  and  leave  car- 
bonate of  magnesia;  they  dissolve  in  about  1 6  pts.  of  boiling  water,  and 
pretty  easily  in  weak  alcohol,  but  are  insoluble  in  absolute  alcohol 
(Wittstock,  Pogg.  20,  352.) 

The  aqueous  solution  of  bibasic  aspartate  of  magnesia  forms  with 
tartar-emetic,  a  precipitate  which  dissolves  in  excess  of  either  of  the 
salts.  (Plisson.) 

Aspartate  of  Zinc.  —  Small  white  opaque  granules  (Piria);  not  deli- 
quescent; tasting  first  like  broth,  afterwards  astringent. 

Aspartate  of  Lead  —  IT.  a.  Bibasic.  ^-  a.  Inactive.  —  The  soda-salt 
of  inactive  aspartic  acid  forms  with  an  ammoniacal  solution  of  neutral 
acetate  of  lead  a  curdy  precipitate;  and  the  filtrate  diluted  with  a  large 
quantity  of  water,  and  left  at  rest  for  a  few  days,  deposits  nacreous 
crystals  united  in  very  hard  spherical  masses  having  a  radiated  struc- 
ture. This  salt  does  not  suffer  any  diminution  in  weight  at  100". 
(Pasteur.) 


2  PbO 224     ....     64-1     63-9 

PbO.PNH'PbO"    348     .  .  100-0 

0  tiioM  of  the  buic  upartatei  or  baryU 

fi.  Active.  Tlie  soda-^alt  of  active  aspartic  acid  exbibits  with  &in- 
moniftcal  scetato  of  lead,  the  same  phenomena  ts  that  of  the  inactive 
BciJ,  a  soft  precipitate  being  deposited,  and,  when  the  iiqaid  is  left,  at 
rest,  crystals  are  formed  nnited  in  bard  radiated  nodules  j  but  these 
crystals  consist  merely  of  a  peculiar  subacetate  of  load  containing  65  p.  c. 
oxide  of  lead.  (Pasteur.)  IT. 

6.  Mono6aiie. — Aspartate  of  potash  and  hibRsic  aspartate  of  lime 
precipitate  hasio  and  neutral  acetate  of  lead;  the  precipitate  dissolves  in 
an  excess  of  either  of  the  salts  and  in  nitric  acid.  (Flisson.) 


Dritd  at  120*. 

..    47-4G     .. 

..  20-34  ., 
5-94  ., 
2-54     ,. 

..     23-72     .. 

Plis«m. 

N    

6  H    

U 

....       6-09 

C"NH'PbO» 

236     . 

.  10000     .. 

....  10000 

yilrihatpartate  of  Lead.  —  Aeparagin  is  heated  with  nitric  acid  quite 
free  from  nitrous  acid;  the  liquid  containin;;  nitric  acid,  aspartic  acid, 
and  ammonia,  mixed  with  nitrate  of  lead;  aud  the  precipitate  redisgolvod 
by  beat:  the  solution  left  to  cool,  deposits  needles  resembling  forraiato 
of  lead.  Those  crystals  do  not  sustain  any  loss  ivhea  heated  to  150°  in 
a  current  of  air,  but  ore  decomposed  with  slight  deflagration  at  a  higher 
temperature.  With  oil  of  vitriol,  they  give  off  vapours  of  nitric  acid, 
and  are  but  slightly  decomposed  by  cold,  more  completely  by  hot  oil  of 

vitriol.  (Piria.)  The  formitian  of  tbi>  ult  aaccceilcd  ont;  once,-  it  appears  to 
depend  on  the  t<ro  ultt  being  mixed  id  the  eiact  proporCian  required,  and  on  B  proper 
'     "  u  o/ the  liquid.  (Pirii   ' 


224    . 
48     . 
28     . 
6     . 
96     . 

.     55-72     ... 
.     11-94     ... 
.      6-96     ... 
1-50    .. 
.     23-88     . 

Kria. 

8  C  

...     11-98 

(?WH'PbO»,PbO,NO'.. 

402 

.  100-00     .. 

....  100-00 

Fbbbio  Aspartate. — Sesquichloride  of  iron  forms  with  basic  aspartate 
of  magnesia  a  precipitate  which  dissolres  in  excess  of  either  of  the  two 
salts;  with  aspartate  of  potash  it  forma  a  deep  red  transparent  mixture. 
(Plisson.) 

AsPARTATK  OP  NiCKBlr. — The  solution  deposits  by  evaporation  a 
green  fissured  mass.  (Plisson.) 

CcPKic  Aspartate.  —  Obtained  by  precipitating  cnprio  sniphate  with 
aspartate  of  potash.  Sky-blue  needles,  having  a  silky  lustre,  an  astrin- 
gent taste,  sparingly  soluble  in  cold,  easily  in  hot  water  and  in  aqueous 
aspartate  of  soda.  (Plisson  &  Henry.)  When  1  At.  cupric  sulphate  is 
mixed  with  1  At,  aspartate  of  soda,  crystals  of  cupno  aspartate  are 
obtained  by  evaporation  and  cooling,  and  the  niother-liijuor  retains  a 
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very  pale  blue  coloar;  but  the  solution  of  tbe  copper-salt  in  excess  of 
the  soda-salt  does  not  deposit  any  crystals  of  the  copper  salt  by  evapora- 
tion. (Plisson  Si  Henry.) 

—  ^.  When  cupric  sulphate  is  mixed  with  a  solution  of  neutral  aspar- 
tate of  baryta,  a  rather  dark  violet  liquid  is  obtained,  which,  on  cooling, 
becomes  filled  with  very  light,  silky,  pale-blue  needles  of  basic  aspartate 
of  copper,  which  are  but  sparingly  soluble  in  water.  The  supernatant 
liquid  has  but  little  colour,  and  retains  a  large  quantity  of  free  sulphuric 
acid.  Hence  neutral  aspartate  of  copper  exists  only  in  solution,  and  the 
final  reaction  is  expressed  by  the  equation : 

2(CuO,SO»)  +  C8NH«Ba08  =  CSNH^Cu'OS  +  BaO,SO>  +  HO,SO». 

The  basic  salt  gives  off  31-78  (10  At.)  water  at  160^ 

CryttaU.  Dessaignes. 

CWH'O*    115  ....  40-35 

2CuO    80  ....  28-07  27-98 

10  HO 90  ....  31-58  31-65 


C8NH*Cu2O8+10Aq 285 


10000 


This  salt  dissolves  in  aqueous  aspartic  acid,  with  aid  of  beat,  repro- 
ducing the  violet  solution,  (bessaignes.)  % 

Aspartates  of  Mercury. — The  potash-salt  forms  a  precipitate  with 
mercurous  nitrate,  and  the  bibasic  lime-salt  with  corrosive  sublimate. 
Both  precipitates  redis-solve  in  excess  of  either  salt.  (Plisson.)  —  %  Mer- 
curic oxide  boiled  with  aspartic  acid  yields  mercuric  aspartate  in  the  form 
of  a  white  powder.  (Dessaignes.) 

Dried  at  100°.  Dessaignes. 

C«NH«07 124     ....     36-48 

2HgO 200     ....     63-52     6358 


HgO,C8NH«Hg08  324 


100-00 


The  composition  of  this  salt  is  analogous  to  that  of  the  basic  lead-salt  analysed 
by  Pasteur  (p.  237). 

Aspartate  of  Silver.  —  a,  Bihasic,  —  Aspartate  of  potash  and  basic 
aspartate  of  lime  form  with  nitrate  of  silver  a  white  precipitate  soluble 
in  excess  of  either  salt.  (Plisson.)  —  ^  Nitrate  of  silver  added  to  slightly 
alkaline  aspartate  of  ammonia,  forms  a  precipitate  which  disappears  again 
on  stirring.  After  24  hours,  white  heavy,  entangled  crystals,  susceptible 
to  light,  are  formed.  (Dessaignes,  Pasteur.)  The  active  and  inactive  acids 
yield  precisely  similar  results.  (Pajstenr.)  f 


Liebig;     Dessaignes. 


Pastear. 


2  AgO 232 

8  C  48 

•  «•• 

*  •••• 

•  ••• 

•  ••■ 
■  • « > 

66-86 

13-84 

4-04 

1-43 

13-83 

■  ■  I  • 
•  •«■ 

66-62    .... 
14-07 

1-47 

active        inactive 
66-8    MM    66-7     ....    66-9 

N 14 

5  H 5 

6  0  48 

C8NH»Ag308   ....  347 

2  AgO 

8C   

■  ••  • 

100-00 

...     232 

...       48 

■  ■  ■  ■ 

•  a  •  • 

•  •■  « 

■  ••■ 

•  •  •  ■ 

66-86     .... 
13-84 

4-04 

1-43 
13-83 

Wolff. 
...     66-62     ....     66-6 

N  

5  H  

...       14 
5 

:                           6  o 

...       48 

C«NH*Ag208... . 

1 
1 

347 

<l«t 

100-00 

xiieuig  HUB  uub  giveu  lu«  iiiuua  ui  |inipun>iiua  ui  viiu  Bait  wuicu  ne 
analysed,  Laurent  doabte  ite  purity.  —  ^  Liebig'i  result  is  however  con- 
firmed by  tbose  of  Dessaignes,  Paateur,  and  Wolff.  Deasaignes'  salt  was 
dried  in  racao;  Pasteur's  at  100°.  Pastear  found  in  the  same  salt  (by 
decomposing  it  with  sulphuretted  hydrogen,  137*!)9  p.  c.  aspartic  aoid 
(C'NH'O'),  the  formula  requiring  3833.  —  According  to  Pasteur  also, 
the  crystallized  salt,  after  being  merely  pressed  between  paper  and  then 
dried  for  24  hours  at  ordinary  temperatures,  has  a  composition  analogODs 
to  that  of  the  basic  lead  and  mercury  salts  already  described  (pp.  237, 
236);  tboe: 

Drird  at  ordinary  Itnprralvra.  Put«ar. 

CSNH'C 124     ....     34-83 

2AsO 232     ....     66-17     65-2     ....     65-3 

AgO,CNH'AgO« 356    ....   100-00 

pMteni  niggeati  howerer  thit  the  ult  thu  diM  mij  ntaio  I  kU  water  mcchsiu- 
cillj  or  chemicaU;  oonbined. 

6.  Monobatie. — When  the  mother-ltqnor  which  remains  after  the 
separation  of  salt  a  is  left  to  crystallize,  il  deposits  yellowish  crystals  of 
the  monobaUG  salt.  (Deasaiguee.) 

Boutron 


&  Peloiu 


Deauignei. 
CTOH'O' 124     ....     51-67 

AgO 116    ..„     4B-33     48-82     ....     50 

CNH'AgC 240    ....  100-00  f 

Aspartic  a4nd  is  less  soluble  in  weak  aleohot  than  in  water,  and  qaite 
insoluble  in  absolnte  alcohol.  (Plisson.) 

%  Malamait  [Atpartate  7]  of  Ethyl.  — When  malate  of  ethyl  obtained 
by  Demondesir's  process  (p.  227)  is  saturated  with  dry  aramoniocal  gas, 
the  liquid  becomes  heated,  and  in  the  course  of  a  day  solidifies  to  a 
radiated  crystalline  mass,  which,  after  being  drained  and  then  washed 
with  common  ether,  consists  of  pure  malamate  of  ethyl.  By  further 
treatment  with  ammonb,  it  is  converted  into  malamide.  (Pasteur,  If.  Ann. 
Chim,  Phy:  38,  4^7;  Jakred>er,  1853,  411.) 


^.    Amidogen^itdeut.    CAd'H'C. 

Asparagine. 

O'N»H'0*=CAd*H*0',0». 

VACanELiN  &  RoBiQDBT.     Ann.  Chim.  57,  88. 

RoBiQCET.     Ann.  Chim.  72,  143. 

Bacom.     Ann.  Chim.  Phyt.  34,  202;  also  J.  Chim.  mid.  2,  551;  abstr. 

Hag.  Pkarm,  16,  140. 
Plisson.     Ann.  Chim.    Pky».  35,  176;   also  J.  Pharm.    13,    477;   also 

N.  Tr.  16,  2,  177.  — .inn.  Chim,  Phj/i.  37,  81;  also  J.  Pharm.  14, 

177;  ttlsoJV.  Tr.  J7,  2,165. 


i 
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Plisson  &  0.  Henry.  Ann.  Chim.  Fhijs.  45,  304;  also  J.  Fharm.  16, 
713;  a,\ao  Sckw,  61,  314. 

WiTTSTOCK.      Foffff.  20,  346. 

BouTRON  Charlard  &  Pelouze.  Ann.  Ckim.  Phyt,  52,  90;  also 
J.  Pharm.  19,  208;  also  Sdiw.  67,  393;  also  Ann.  Pharm.  6,  75. 

LiEBia.     Pogg.  31,  320;  also  Ann.  Pharm.  7,  146. 

Reoimbeau.  J.  Pharm.  20,  631;  abstr.  Ann.  Pharm.  13,  307. — 
J.  Pharm,  21,  665. 

BiLTZ.     Ann.  Pharm.  12,  54. 

PiRiA.     N.  Ann.  Chim.  Phy$.  22,  160. 

Laurent.     N.  Ann.  Chim.  Phys.  23,  113;  also  Com^pt.  rend.  22,  790. 

DcssAiONES  &,  CuAUTARD.     N.  J.  Pharm.  13,  245. 

Dessaiones.    J^.  Ann.  Chim.  Phy$.  34,  143;  also  Ann.  Pharm.  82,  237. 

SparffeUioff,  Althditit  Atparamid,  Atparagint  Asparamidet  Malamide,-  Althifine 
(Bacon),  AgidoUe  (Caventoa.)  —  Discovered  in  1805  by  Vauquelin  <&  Robiquet, 
who  obtained  it  from  asparagus  roots.  Plisson  showed  that  the  Agedoile 
discovered  by  Caventoa  in  liquorice*root,  and  the  altheine  found  by  Bacon 
in  marsh-mallow  root,  are  identical  with  asparagine. 

Sources.  In  the  young  shoots  of  Asparagus  of.  (Vauquelin  &  Robi- 
quet); in  the  haulm  and  root  of  Convallaria  m^jalis  and  muUiflora  and 
of  Paris  quadrifolia  (Walz);  in  the  root  of  Glycyrrhiza  glabra  (Caven- 
ton),  of  Althcea  off.  (Bacon),  especially  in  that  from  Narbonne  (Buchncr, 
Eepert.  41,  368),  of  Symphytum  off.  (Blondeau  k  Plisson,  J.  Pharm. 
13,  635),  of  Boblnia  pseudacacia  (Hlasiwetz,  J.  pr.  Chim.  64,  64.) 
[Reinsch  (Repert.  Pharm.  [2],  39.  198 ;  Berz.  Jahresber,  26,  524)  had  stated  that  the 
root  of  this  plant  contained  a  peculiar  acid,  wliich  he  named  robinic  acid;  bat  Hlasiwetss 
showed  that  the  crystals  which  separate  from  the  aqueous  decoction  of  the  root  after 
evaporation  to  a  syrup,  are  not,  as  Reinsch  supposed,  the  ammonia-salt  of  a  peculiar 
acid,  but  consist  of  asparagine] ;  —  in  the  tubers  of  Solanum  tuberosum 
(Vauquelin);  in  the  leaves  of  Atropa  Belladonna  (Biltz,  Ann.  Pharm. 
12,  54);  in  the  sprouts  of  the  hop  (Leroy,  J.  Chim.  med.  16,  8);  in  the 
milky  juice  of  LacliLca  sativa  (Aubergier);  in  OmUhogalum  caudatum 
(Link.)  —  The  Cynodine  obtained  by  Semnola  (Berzel  Jahresber,  24,  525) 
from  Cynodon  Dadylon  appears  also  to  be  identical  with  asparagine. 
The  seeds  of  the  following  papilionaceous  plants  contain  no  asparagine, 
but  the  germs  which  spnng  from  them  when  kept  in  a  cellar  where 
water  has  access  to  them,  are  rich  in  that  substance.  Pisum  sativum, 
Ervum  Lens^  Phaseolu^  vulgaris,  Vicia  Faba  and  saiiva,  Cyiisus  Labur- 
nam,  Trifolium  pratense,  Uedysarum  Onobrychis.  [Also,  according  to 
Dessaignes,  {N.  Ann.  Chim.  Phys.  34,  183),  Lathyrus  odoraius  and 
latifoliiLS,  Genista  juncea,  Colutea  arborescens^.  One  litre  of  juice  ex- 
pressed from  the  germs  yields,  in  the  case  of  peas,  8 '5  grammes  of  pure 
asparagine;  of  French  beans,  the  juice  of  which  likewise  contains  nitre, 
5-5  grm.;  of  broad  Windsor  beans,  14  0  grm.;  of  vetches,  9  0  to  40*9 
grm.  The  root-germs  of  vetches  contain  as  much  asparagine  as  the  stem- 
germs;  but  the  permanent  cotyledons  contain  none.  The  corms  of 
J)aJUia  pinnata,  and  the  roots  of  AWiasa  off.,  when  kept  in  a  cellar, 
yield  germs  containing  asparagine;  but  the  germs  of  oats,  buckwheat, 
cucumber-seed,  and  potato- tubers  are  free  from  that  substance.  (Dessaignes 
&  Chautard.)  The  germs  of  vetches  formed  in  light  contain  just  as 
much  asparagine  as  those  which  grow  in  the  dark;  the  nitrogen  required 
for  the  formation  of  the  asparagine  appears  to  be  derived,  not  from  the 
air,  but  from  the  legumin  of  the  seed;  this  however  contains  no  aspara- 
gine, the  plant  arrived  at  the  flowering  stage  contains  only  a  trace,  and 


hand  {K  Ann.  Chim.  rkys.  81,  70),  finrls,  like  DessaJgnea  &  Clmutard, 
that  green  vctchea  crowing  in  liglit  are  free  from  aspuragioe,  while  those 
n-hioh  grow  ia  a  cellar  yield  ^  or  6  grm.  aaparagine  in  1  litre  of  juice.  — 
Asparagiae  ia  likewise  contained  in  chestnuts.  (Deawignes,  ^V,  J.  Pkann. 
25,  28.)  f . 

Pitpai-ation.  1.  From  A»pam;fu».  The  juice  of  asparagus  expressed, 
filtered,  and  evaporated  to  a  syrup,  deposits,  after  standing  quietly  for 
some  time,  crystala  of  asparagine,  which  must  bo  mechanically  separated 
from  crystala  of  saccharine  matter  which  accompany  them,  and  purified 
by  recrystal ligation  from  water.  (Vauquelin  &  Rubiijuet.)  —  As  the  mucus 
of  asparagus  interferes  with  the  crystallization,  it  must  be  decomposed  by 
fermentation,  the  young  shoots  of  AiparoffUf  of.  or  acutifoliu»  (which  latter 
yield  more  asparagine)  being  gathered  in  the  month  of  May,  wrapped  up  in 
(lamp  linen,  and  left  for  about  4  days  in  the  case  of  Asparoffus  acutifoHus, 
and  for  8  days  in  that  of  Asp.  off.,  moistening  them  frequently  during  the 
whole  time,  till  they  acquire  an  unpleasant  odour.  They  must  then  be 
bruised  and  pressed,  with  addition  of  water;  the  juice  heated  and  strained 
from  the  coagulated  albumin  and  ohlorophyl;  the  syrup,  which  must  be 
thicker  when  obtained  from  Atp.  off.  than  in  the  case  of  jigp.  aentifolim, 
exposed  for  several  da3rB  to  the  open  air;  and  the  resulting  crystala  washed 
with  water  or  weak  spirit.  (Regimbeau.) 

II.  From.  Liquorice  rool.  —  Rohiquct  exhausts  the  fresh  root  cut  into 
small  pieces  with  water;  precipitates  the  albumin  from  the  filtrate  by 
boiling,  the  glycyrrhizin  by  distilled  vinegar,  the  phosphoric  and  malic 
itctda  together  with  bronn  colouring  matter,  by  neutral  acetate  of  lead, 
and  the  excess  of  lead  br  sulphuretted  hydrogen;  and  evaporates  the 
remaining  liquid  to  a  small  bulk,  whereupon  it  deposits  crystals  of  aspa- 
rugino  after  a  few  days.  —  Plisson,  instead  of  acetic  uses  sulphuric  acid, 
which  precipitates  the  glycyrrhizin  more  quickly,  and  renders  emaller 
quantities  of  acetate  of  lead  and  sulphuretted  hydrogen  sufficient  in  tho 
subaequcnt  part  of  the  process.  From  100  parts  of  the  fresh  root  he 
obtained  0'8  pt.  aaparagine;  tho  dry  root  yielded  none. 

III.  From  Manh-Ttiallow  root.  —  1.  The  dry  root  freed  from  the 
outer  skin  and  cut  in  pieces  is  thrice  exhausted  at  a  gentle  heat  with 
four  times  its  weight  of  water;  and  the  strained  infusion  boiled  and  eva- 
porated to  a  thin  syrup;  this,  when  left  for  some  days  in  a  cool  place, 
yields  crvstala  which  must  be  waahed  with  a  little  cold  water,  and 
purified  by  crystallization  from  water;  they  amount  to  2  per  cenL  of 
the  root.  (Plisson  &  Henry.)  —  The  same  proceaa  ia  adopted  by  Boutron 
ii  Felouze,  'excepting  that  they  likewise  bruise  the  root  and  exhaust  it 
twice  by  48  hoars'  maceration  with  water  cooled  to  70°.  —  Kegimbeau 
objects  to  the  bruising  of  the  root,  because  it  then  yields  a  gummy  infusion; 
he  treats  it  with  water  at  1°  or  2°,  and  adds  alcohol  to  the  evaporated 
iufusion,  to  prevent  decomposition.  —  Larocquo  precipitatei<  the  mucus 
contained  in  the  watery  extract  by  alcohol  before  evaporation.  —  2.  The 
dry  root,  cleaned  and  cut  in  pieces,  is  exhausted  fonr  times  with  cold 
water;  the  infusion  evaporated  in  the  water-bath;  the  very  soft  extract 
boiled  with  j  pt.  alcohol  of  32°  lim.  (to  1  pt.  of  the  root);  the  alcohol 
decanted;  the  residue  thrice  treated  in  the  saute  manner;  the  extracts 
separately  set  aside  for  five  days,  whereupon  tlicy,  especially  the  second. 
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deposit  crystals  of  asparagine;  the  alcobolic  liquid  decanted  tberefrom 
abandoDed  to  spontaneous  evaporation,  whereupon  it  deposits  an  addi- 
tional quantity  of  impure  asparagine  in  the  form  of  a  yellowish  white 
powder;  the  whole  of  the  asparagine  (amounting  to  0*3  per  cent,  of  the 
root)  washed  with  cold  water,  which  removes  a  quantity  of  brown 
extractive  matter,  and  boiled  with  25  pts.  of  spirit  of  20°  Bm.,  or  with 
17  pts.  of  water;  and  the  solution  purified  by  treatment  with  animal 
charcoal,  filtered  boiling  hot,  and  left  to  cool:  it  then  deposits  white 
crystals.  (Plisson.)  —  In  a  similar  manner,  Blondeau  obtainea  asparagine 
from  Symphytum  root.  —  If  the  extract  has  been  too  much  dried,  or  if 
the  alcohol  has  been  too  strong,  no  asparagine  is  extracted;  if  the  alcohol 
is  too  weak,  nothing  crystallizes  out.  (Plisson.)  —  By  Plisson's  pro- 
cess, using  spirit  of  80  per  cent.,  the  quantity  of  asparagine  obtained 
amounts  to  O'd  per  cent.;  with  60  per  cent,  spirit,  only  \  of  that 
quantity;  by  boiling  the  root  with  water,  only  a  trace  is  obtained 
(Trommsdorff,  N,  Tr.  19,  1,  170;)  because  the  gum  [starch?]  which  dis- 
solves in  the  water,  converts  the  asparagine  into  aspartic  acid.  (Boutron 
&  Pelouze.)  —  If  the  watery  extract  obtained  by  Plisson's  process,  which 
becomes  very  acid  during  the  evaporation,  be  boiled  five  times  with 
spirit  of  sp.  gr.  0*835,  the  resulting  alcoholic  solution  deposits  on  cooling, 
first  a  brown  mass,  and  then,  on  decanting  the  liquid  from  this  deposit, 
a  quantity  of  crystallized  asparagine,  amounting  to  0*4  p.  c.  of  the  root. 
But  the  mother-liquor,  together  with  the  portion  of  the  extiuct  not 
dissolved  by  the  alcohol,  yields,  when  dissolved  in  water,  precipitated  by 
acetate  of  lead,  freed  from  lead  by  sulphuretted  hydrogen,  and  then 
filtered  and  evaporated,  a  thick  syrup,  which  solidifies  over  night  in  a 
crystalline  mass,  whence,  by  boiling  with  alcohol,  an  additional  1*2  per 
cent,  of  asparagine  may  be  obtained,  together  with  a  small  quantity  of 
aspartate  of  magnesia.  (Wittstock.)  —  if  the  root  be  exhausted  with 
boiling  spirit  of  sp.  gr.  0'83o,  no  asparagine  is  obtained,  either  from  the 
alcoholic  extract,  or  from  the  residue  of  the  root  when  exhausted  with 
cold  water.  (Wittstock.)  —  The  root,  after  being  twice  boiled  with  water, 
yields  to  cold  water  0*7  p.  c.  asparagine.  (Boutron  &  Pelouze.)  Similarly 
the  root,  after  being  exhausted  with  ether,  and  then  with  alcohol  of 
36°  Bm.,  yields  asparagine  to  lukewarm  water.  (Larocque,  iV^.  J.  Fharm, 
6,  352.) 

IV".  From  Belladonna.  The  extract  obtained  by  evaporating  the 
expressed  juice,  becomes  filled,  when  left  at  rest  for  several  days,  with 
crystals  of  asparagine,  which  may  be  washed  with  cold  water  and  crys- 
tallized several  times  from  hot  water.  (Biltz.) 

V.  From  the  young  shoots  of  Vetches,  &c.  (p.  240>.  —  Vetches  are  left 
to  germinate  on  moist  garden-mould  or  sand  till  tlie  shoots  are  about 
half  a  metre  long;  the  juice  pressed  out,  evaporated,  strained  from  the 
coagulated  albumin,  and  concentrated  to  a  syrup,  which  then,  after 
standing  for  some  time,  yields  brown  crystals.  Lastly,  these  crystals  are 
washed  with  cold  water,  crystallized  from  hot  water,  and  completely 
purified  by  solution  in  hot  water,  digestion  with  animal  charcoal,  and 
recrystallization.  By  this  process,  100  pts.  of  vetches  yield  4*5  pts.  of 
brown  or  3*0  pts.  of  pure  crystals.   (Piria.) 

The  crystals  obtained  by  either  of  these  processes  contain  2  At.  water 
which  may  be  expelled  by  heating  to  100°. 

Propertietj  vid.  Hydrated  Asparagine  (p.  24  i). 


8  C  48  „..  36-36  3e-70  „.,  38-91  ....  3r'82 

2  N    28  ....  21-21 21-19  ....  22-47  ....  22-13     ....     21-27 

a  H    8  ....  6-oe  6-17  ....  6-37  ....       5'67 

6  0    48  ..„  36-37  35-94  ....  3222  ....  34-38 

OWH*©" 132     ....100-00     100-00    ....  lOO'OO     ,...10000 

As)wngiiie  ii  rebted  to  nullc  uad  in  the  isme  manner  u  oiamide  (C^-BK)*)  to 
oxaUo  add  (C^HK)").  Pirii.  —  NeterthtcM,  PsiCenr  regardi  malamide  prepared  u 
tbOTe  from  toalic  ether  u  differeot  from  upariigine  (p.  227). 

J)eeompotitiQn$,  1.  From  aaparagine  roasted  till  it  becomes  slightly 
browD,  vater  extracts  a  amall  quaDtitj  of  asporagine  together  vith  a 
bitter  snbBtaDCe,  and  acqairea  a.  yellow  colour  by  traoEmitted,  and  green 
by  reflected  light.  (Pllason  &  Henry.)  —  2.  Asparagine  subjected  to  dry. 
distillation  yields  carbonate  of  ammonia,  a  colourless  liquid,  then  a  brown 
empyreumatic  oil,  and  charcoal.  (TrommsdorfT,  Biltz.)  In  the  open  fire, 
aapamgine  swells  up,  turns  brown,  gives  off  at  first  vapours  having  an 
empyreumatic,  woody  odour,  afterwards  vapours  having  an  ammoniacal 
animal  odonr,  and  leaves  a  loosely  coherent  charcoal,  which  burns  com- 

Eletely  away.  (Vauquelin  &  Robiquet;  Plisson.)  —  When  asparagine  is 
eatea  to  200°,  tilt  it  no  longer  evolves  any  ammoniacal  odour,  there 
remains  a  brown,  sparingly  solnble  substance,  which,  when  treated  with 
hydrochloric  acid,  yields  afpartic  acid  crystallized  in  short  hard  prisms. 
(Dessaignes;  comp.  p.  2S0)  —  Chlorine,  nromine,  and  iodine  exert  no 
action  on  asparagine.  (Pliseon  &  Henry.)  —  4.  Cold  nitric  acid  con- 
taining nitrous  acid  quickly  converts  asparagine  into  nitrogen  gaa  and 
malic  acid.  (Piria.) 

C«NTI«0«  +  2NO>  -  Cn'Oi*  +  4N  +  230. 

When  nitric  oxide  gas  is  passed  through  a  solution  of  1  pt.  asparagine 
in  1  pt.  of  pure  and  moderately  strong  nitric  aeid,  an  evolution  of 
nitrogen  gas  commences  immediately  and  rapidly  increases;  the  liquid 
becomes  slightly  heated;  and  if  it  be  then  saturated  with  marble  and 
Altered,  it  will  afterwards  throw  down  malate  of  lead  from  a  solution  of 
the  acetate.  (Piria.)  —  5.  By  solution  in  most  of  the  stronger  acids  and 
beating,  aspnra^ine  is  resolved  into  an  ammonia-salt  and  aspartic  acid: 

CrPHW  +  2H0  =  C'NHro"  +  NH'. 

It  dissolves,  without  effervescence,  in  cold  nitric  acid  (Robiquet),  forming 
nitrate  of  ammonia  and  aspartic  acid.  (Plisson  &  Henry.)  It  dissolves 
in  3  pts.  of  oil  of  vitriol,  without  blackening,  forming  sulphate  of  am- 
monia and  aspartic  acid,  which  when  heated  turns  brown  from  decom- 
position. (Plisson  &  Henry.)  Dilute  sulphuric  acid  likewise  converts  it 
into  ammonia  and  aspartic  acid.  (Piria.)  Its  solution  in  strong  hydro- 
'  :a  at  a  gentle  heat,  lea 


c  acid  evaporated  at  a  gentle  heat,  leaves  sal-ammoniac  and  aspartii 
acid.  (Plisson  &  Henry.)  The  l&minie  of  asparagine  which  form  when 
its  solution  in  hydrochloric  acid  is  evaporated  to  a  syrup  after  an  hour's 
boiling,  are  distinguished  by  their  deliquescence,  arising  from  adhering 
bydrocbloric  acid;  if,  therefore,  the  liquid  he  snturated  with  pieces  of 
marble,  aspartic  acid  of  ordinary  solubility  separates  out.  (Piria.)  Con- 
centrated acetic  acid  likewise  forms  aspartic  acid  and  acetate  of  ammonia, 
though  slowly.  (Plisson  &  Henry.)  —  6.  In  a  similar  manner,  asparagine 
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IS  converted  by  the  action  of  the  stronger  salifiable  bases  into  a  salt  of 
aspartic  acid^  and  ammonia  which  escapes  (Plisson)  : 

C8N«H«0»  +  HO,KO  =  C8NH«0»  +  NH». 

AqaeoQS  ammonia  produces  this  change  slowly  at  a  boiling  heat.  ^Plisson 
&  Henry.)  —  Hydrate  of  potash  triturated  with  asparagine  gives  off 
ammonia  after  a  while.  (Robiquet.)  When  such  a  mixture  is  fused  at  a 
gentle  heat,  ammonia  is  evolved  and  aspartate  of  potash  formed,  which 
however,  at  a  stronger  heat,  is  converted,  with  evolution  of  hydrogen 
and  ammonia,  into  acetate  and  oxalate  of  potash.  (Piria.)  Plisson  & 
Henry,  who  heated  the  mixture  to  redness,  likewise  obtained  oxalate 
and  carbonate  of  potash.  —  Cold  potash-solution  eliminates  ammonia 
from  asparagine,  only  when  very  much  concentrated;  the  hot  solution 
effects  the  transformation  with  facility.  (Plisson  &  Henry.)  —  By  boiling 
with  baryta-water,  132  pts.  (1  At.)  of  dry  asparagine  are  converted  into 
132*7  pis.  (1  At.)  of  aspartic  acid.  (Boutron  &  Pelouzo.)  —  Magnesia 
and  hydrated  oxide  of  lead  likewise  decompose  asparagine,  when  boiled 
with  it  for  some  time  in  water,  yielding  ammonia  and  a  salt  of  aspartic 
acid.  (Plisson.)  —  7.  Asparagine  dissolved  in  water  is  very  slowly  con- 
verted, by  boiling  under  the  ordinary  pressure,  into  aspartate  of  ammonia 
(Plisson  &  Henry);  but  wLen  it  is  enclosed  in  a  sealed  glass  tube,  and 
heated  till  the  pressure  amounts  to  3  or  4  atmospheres,  the  decompo- 
sition takes  place  immediately  without  formation  of  any  permanent  gas. 
(Boutron  &  Pelouze.)  —  On  the  other  hand,  asparagine  dissolved  in 
water  is  not  altered  by  exposure  to  a  pressure  of  30  atmospheres  at 
ordinary  temperatures.  (Erdmann,  J,pr.  Chem,  20,  69.)  —  8.  The  solution 
of  pure  asparagine  crystals  may  be  kept  without  alteration,  but  the 
solution  of  the  crystals  which  still  retain  some  degree  of  colour,  passes 
into  a  state  of  fonuentation,  acquiring  a  slightly  alkaline  reaction  and 
the  odour  of  putrefying  animal  substances,  and  becoming  covered  with 
a  film  of  infusorisB,  while  the  whole  of  the  asparagine  is  converted  into 
succinate  of  ammonia.  (Piria.) 

C^N^HSQ*  +  2H0  +  2H  =  2NH»,C8H«08. 

Consequently,  2  HO  and  2  H  are  added  to  the  asparagine,  the  hydrogen 
being  derived  from  the  putrefying  matter.  The  solution  of  perfectly 
pure  asparagine  passes  into  the  same  state  of  fermentation,  on  addition 
of  a  small  quantity  of  the  juice  expressed  from  the  young  shoots  of 
vetches.  (Pina.)  Asparagine  fermented  under  the  influence  of  casein,  is 
converted  first  into  aspartate  of  ammonia^  then  into  succinate.  (Des- 
saignes,  p.  110.) 

r"^  Comhtnalians.  With  Water.  —  a.  Hydraied  Asparagine;  cryitaUked 
Asparagine,— 'Preparation,  tp.  241.)  — Transparent,  colourless  crystals  be- 
longing to  the  right  prismatic  system.  —  Rectangular  octohedrons,  trun- 
cated on  the  shorter  edges  of  the  base  and  at  the  acute  angles  of  the 
base.  (Vauquelin  &  Robiquet;  Plisson.)  Right  rhombic  prisms,  w  :  m  = 
130  (Vauq.  &  Rob.);  12930  (Bernhardi);  the  acute  [summits  and  termi- 
nal edges  truncated  (Vauq.  &  Rob.);  the  acute  summits  truncated,  but 
only  two  terminal  edges  truncated  at  each  end,  and  on  alternate  sides  : 
;?:a=116°21'  (Bernhardi).  Six-sided  prisms  (Plisson  &  Henry); 
rhombohedrons  [1]  and  six-sided  prisms.  (Leroy).  — Compare  Bernhardi,  (il««. 
Pharm.   12,  58;  Miller,  PAH,  Mag.  6,  ICO;  also  Po^^.  36,  477). 

The  crystals   of  asparagine  are  hard    and  brittle    (Vauquelin    & 


(Plisaon  &  Heorj.)  They  ore  inodorous  (Pliason  &  Henry),  and  nearly 
tasteless  (Robiquet);  bave  a  juicy  taste  (PJisson  &  Henry);  a  cooling 
but  somewbat  naneeating  taste.  (Vauqiielin  &  Robiqaet.)  They  do  not 
impart  any  odour  of  iLspamgus  to  tbe  urioe,  even  when  taken  in  large 
quantity.  (Flieson  A,  Henry.)  Their  aqueous  eolution  sli(>;btly  reddens 
litmDs.  (Plisson  &  Henry,  Piria,  Troramedorf,  Leroy.)  They  are  per- 
manent in  tbe  air.  (TrommGdorff. )  They  soften  at  100°  (Plisson  & 
Henry),  becoming  milk-wbite  (Biltz),  and  giving  off  all  their  water 
(DoDlron  &  Pelouze;  Liebig),  wbicb,  aocordmg  to  Liebig,  amounts  to 
12-  35,  and  according  to  MarcUand  {J.  pr.  Chem.  20,  264,)  to  1220  per 
cent.  IT.  Tbe  solution  of  asparagine  in  water  or  in  alkalis  turns  the 
plane  uf  polarization  of  a  ray  of  light  to  the  left,  but  its  solution  in  acids 
turns  it  to  the  rigbt.  Like  other  circularly  polarising  bodies,  it  forms 
crystals  having  hemibedral  faces.  (Pasteur.)  T. 


C«N'H»0»  +  2HO  l&O     ....  100-00     10000     10000    10000 

b.  Aqutout  Atparagi'ite.  —  The  crystals  dissolve  in  11  pts.  (Btltz),  in 
about  60  pts.  (Leroy),  in  5%  pts.  (at  13°,  Plisson  &  Henry)  of  cold 
water,  and  in  4'44  pts.  of  boiling  water.  (Bilti.)  It  dissolves  in  greater 
qnantity,  the  more  completely  it  is  freed  from  aspartate  of  liuio  and 
magnesia.  (Kegimbeau.)  From  a  saturated  aqneous  eolution  mixed 
Tvitb  an  equal  quantity  of  alcohol,  orystals  of  asparagine  separate  after 
a  while.  (Biltz.) 

Asparagine  cannot  be  melted  with  phosphorus;  when  it  is  melted  with 
sulphur,  it  forms  a  red  solid  mass,  which  melts  agaia  at  a  stronger  heat,  and 
gives  off  sulphuretted  hydrogen,  but  without  decomposition  of  the 
[greater  part  of  the]  asparagine.  (Plisson  &  Henry.) 

Sulphate  of  Atparagine.  —  Tbe  solution  of  1  pt.  asparagine  in  1  pt. 
dilute  sulphuric  acid,  evaporated  over  oil  uf  vitriol  at  ordinary  tempc- 
ratnres,  deposits  oryet.ila  of  asparagine,  and  leaves  a  mother-liquor, 
which  dries  up  to  a  colourless  aniorjihous  mass,  from  which  carbonate 
of  lime  throws  down  asparagine  in  its  original  state.  (Dessaignea  & 
Cbantard.)  IT.  With  loss  than  2  At.  sulphuric  acid,  crystals  of  aepartwino 
always  separate  out;  a  solution  of  asparagine  in  2.  At.  sulphuric  acid  no 
longer  yields  crystals  of  asparagine,  hut  the  compound  cannot  be  obtained 
in  crystals,  even  on  addition  of  alcohol.  (Dessaignes.)  IT. 

HydivchhraU  of  Arparagine.  —  a.  A  solution  of  1  At.  asparagine  in 
1  At  hydrochloric  acid,  evaporated  over  lime  at  ordinnn'  temperatures, 
leaves  a  very  solid,  pleasantly  acid  gum,  which  contains  but  a  mere 
trace  of  sal-nmmoninc,  and  yields  asparagine  again  when  decomposed  by 
carbonate  of  soda.  (Dessaignes&Chautard.) — T.  A  crystallised  compound 
is  obtained  by  dissolving  1  At.  asparagine  in  1  At.  dilute  hydrochloric  acid, 
evaporating  tho  solution  at  a  gentle  heat,  and  adding  alcohol. —  The 
same  compound  is  likewise  formed  by  esposing  hydniled  aspamgine  in 
line  powder  to  the  action  of  dry  hydrochloric  ucid  gas,  and  expelling 
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the  excess  of  the  gas  by  a  stream  of  dry  air :  the  asparagine  then  in- 
creases in  weight  by  23'!  9  per  cent.  The  compoand  when  exposed  to 
moist  air  gives  on  acid  vapours;  and  on  dissolving  it  in  hot  water 
after  the  evolution  of  these  vapours  has  ceased,  and  leaving  the  solution 
to  coolj  large  crystals  separate  out,  which^  after  rapid  washing  and 
drying,  are  not  deliquescent.  (Dessaignes.) 

Cryttah,  Dessaignes. 

C8N«H80« 1320     ....     78-35 

HCl 36-4     ....     21-65     21-39 

CSN2HW,HCI 168-4    ....  100-00 

h.  Anhydrous  asparagine  absorbs  dry  hydrochloric  acid  gas.  After 
the  stream  of  gas  had  been  continued  for  a  long  time,  a  compound 
was  obtained,  which  in  two  instances  yielded  10*02  and  10*98  p.  c. 
hydrochloric  acid.  The  formula  2  C«N*H80«,HC1  requires  1211  p.  c. 
(Dessaignes.) 

Nitrate  of  Asparagine,  —  On  dissolving  1  At.  asparagine  in  1  At. 
dilute  nitric  acid,  concentrating  the  solution  to  a  syrup  in  vacuo  over 
lime,  and  placing  the  residue  in  a  gently  heated  drying  chamber,  it 
changes  almost  entirely  to  large  non-deliquescent  crystals,  containing 
nothing  but  asparagine  and  nitric  acid.  (Dessaignes.)  IT. 

Asparagine  with  Fotask,  -—  A  warm  aqueous  solution  of  asparagine 
acquires  an  alkaline  reaction,  by  addition  of  a  mere  trace  of  potash,  and 
on  cooling  yields  cry8tals,\  which,  after  washing,  redden  litmus,  and  are 
free  from  potash,  (rlisson.)  Crystals  of  asparagine  (but  not  the  solu- 
tion), treated  with  a  saturated  solution  of  bicarbonate  of  potash,  evolve 
bubbles  of  carbonic  acid,  but  often  not  till  gently  heated.  (Plisson  & 
Henry.)  —  The  crystalline  powder  of  asparagine,  when  an  alcoholic  solu- 
tion of  potash  is  poured  upon  it,  forms  a  soft  compound,  which  becomes 
syrupy  when  heated,  and  mixes  little  or  not  at  all  with  the  supernatant 
liquid.  This  syrup  repeatedly  washed  with  water,  and  dried  in  the  hot 
air  chamber,  becomes  gummy,  and  solidifies  on  cooling  to  a  transparent 
colourless  glass,  which  contains   26*10  p.  c.   potash,   and  is  therefore 

C^N'H'KO*.     [The  formula  KO,CSN2H80«  agrees  much  better  with  the  quantity  of 

potasli  found.]  —  The  compound  swells  up  strongly  when  gently  heated, 
and  gives  off  ammonia.  (Laurent.)  —  H,  On  gradually  adding  an  excess  of 
finely  pounded  asp.aragine  to  an  alcoholic  solution  of  potash,  gently 
heated  in  a  glass  tube  closed  with  a  cork,  the  liquid,  which  is  at  first 
turbid,  becomes  clear  after  a  while,  and  the  sides  of  the  tube  become 
covered  with  laminated  crystals.  (Dessaignes.)  IT. 

Aqueous  asparagine  does  not  precipitate  baryta-water.  (Plisson.) 
Aqueous  asparagine  forms  with  lime-water  an  alkaline  mixture,  yield- 
ing crystals  of  asparagine,  which  redden  litmus  a^in  after  washing,  but 
contain  a  little  lime.  (Biltz.)  —  %  Asparagine  dissolves  lime,  but  the 
compound  does  not  crystallize,  and  could  not  be  obtained  without  excess 
of  lime.  When  heated  to  100°,  it  gives  off  a  small  quantity  of  ammonia. 
When  dried  in  vacuo  and  decomposed  with  oxalic  acid,  it  yielded  20*66, 
20  50,  and  2062  p.  c.  lime,  and  84*97  asparagine  dried  at  130°.  The 
formula  C^N^H'CaO*  requires  18*60  p.  c.  lime,  and  84*41  p.  c.  asparagine, 
C«N»H«0«.  (Dessaignes.)  f. 

Aqueous  asparagine  does  not  precipitate  tartar-emetic,  basic  acetate 


(PlieeoQ  &  Henry). 

Atparoffins  vfiA  Zine-oxide.  —  A  solution  of  zinc-oxida  in  boiling 
aqneoua  aaparagind  yields,  on  cooling,  crystalline  lamioic,  whicb  give 
off  only  a  trace  of  water  at  100°;  they  contain  2517  per  cent,  of  zinc- 
oxide,  and  ore  therefore  =  CN'H'Znd".     (Dessaignes  &  Chautard.) 

%  AtparoffiTU  with  Cadmie  oxide. — Cadniio  oxide  dissolves  readily 
in  aqueoQS  asparagine;  &ud  the  liqui<l,  if  filtered  hot,  deposits  on  cooling 
a  large  qnantity  of  delicate  ahining  prisniB.  (Dessaignes.) 

Dri*d  in  vacuo.  DeuaignM. 

CdO 6*     ....     34'05     34-06 

CNiHSO* 124     ...     65-95 


Atparagine  mith  Lead-oxide.  Aaparagine  boiled  with  an  aqueous 
solution  of  neutral  acetate  of  lead,  slowly  drives  out  the  acetic  acid  and 
forms  a  solution,  which,  when  evaporated  over  oil  of  vitriol,  leaves  a 
colourless  gum,  difficult  to  dry  even  at  100".  —  The  aqueous  solution  of 
1  At.  asparagine  and  2  At.  nitrate  of  lead  leaves  a  guu  but  no  crystals 
when  evaporated.  (Dessaignes  &  Chautard.) 

Atparagine  wiih  Cvprie  Oxide.  —  1.  The  azure-blue  solution  obtained 
by  boiliog  asparagine  with  cuptic  oxide  and  water  deposits  an  azure>blue 
crystalline  powder,  —  2.  Better  :  A  mixture  of  the  hot-saturated  solutions 
of  asparagine  and  cupric  acetate,  yields,  especially  when  heated,  au  ultra- 
marine-coloured precipitate  which  increases  as  the  liquid  cools,  —  The 
compound  does  not  Rive  off  any  water  when  heated  to  100"  in  a  dry 
current  of  air,  but  decomposea  at  a  higher  temperature,  with  copious 
evolution  of  ammonia.  It  is  nearly  insoluble  in  cold  water,  dissolves 
sparingly  in  hot  water,  readily  in  acids  and  in  ammonia.  If  the  copper 
be  thrown  down  from  the  solution  of  this  salt  by  sulphuretted  hydrogen, 
the  filtrate  yields  by  evaporation,  crystallized  asparagine  in  its  original 
state.  (Piria.) 


PIria. 

24-54     2439 

2a-45     29-36 

lJ-18     17-25 


24-54     24-57 


.  163 


T,.    „„™ _^ ^,_j  and  1  At.  cupric  sulphate  were  dissolved 

together,  the  mixture  yielded  on  cooHne,  needles  of  the  compound  of 
asparagine  with  cupric  oxide.  The  liquid  filtered  therefrom,  which  was 
blue  and  strongly  acid,  could  not  be  made  to  crystallize.  It  contained 
asparagine,  sulphuric  acid  and  cupric  oxide.  The  reaction  may  be  repre- 
sented by  the  following  equation: 
aC-IPH^O'  +  2(CuO,SO»)  =  C«NiHiCnO«  +  C»N'HS0',HO,SO"  +  CiiO,SO».  ^. 

Asparagine  wUJi.  Haxuria  Oxide.  —  Red  osido  of  mercury  dissolvos 
readily  in  hot  aqueous  asparagine,  forming  a  colourless  liquid,  whicb  :ifter 
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concentration  forms  a  'white  precipitate  with  water,  and  dries  ap  to  a 
gum.  This  gum  nwells  up  at  100  ,  assuming  a  dark  grej  colour,  and  if 
then  dissolred  in  water,  leaves  a  large  quantity  of  grey  powder,  which, 
when  triturated  with  gold  and  hydrochloric  acid,  amalgamates  the  gold. 
(Dessaignes  <&  Chautard).  — %.  On  gradually  adding  mercuric  oxide  to  a 
hot  solution  of  asparagine  till  it  no  longer  dissolves,  and  then  filtering 
and  evaporating,  the  liquid  dried  up  to  a  gummy  mass,  which,  after 
drying  in  vacuo,  contained  only  41*49  p.  c.  mercuric  oxide,  instead  of 
46'76,  the  quantity  required  by  the  formula  CN^H'O',  HgO.  —  Aspara- 
gine  was  added  in  excess  to  boiling  water  in  which  mercuric  oxide  was 
suspended,  and  the  liquid  boiled,  till  the  oxide  was  converted  into  a  per- 
fectly white  powder.  This,  after  being  several  times  washed  with  boiling 
water,  yielded  results  which  did  not  agree  exactly  either  with  the  formula 
C^N'H'O',  2HgO,  or  with  (?N»IPO«,  2HgO,  as  the  following  comparison 

will  show.  (Dessaignes.) 

Calculation, 

. ^ 

Dessaignes.  CfN2H70*,2HgO    C8N-fll80«,2HgO. 


Mercuric  oxide 6261     ....     62-90    63*71     62*07 

Asparagine  (dried  at  HO")     41*76     ....     41-40     3893     37-93 

104-37     ....  104-30     10204     10000 

Asparagtne  toiih  Mercuric  Cliloride, — When  1  At.  asparagine  and 
2  At.  mercuric  chloride  were  dissolved  together  in  water,  the  liquid 
yielded  on  cooling,  a  mixture  of  delicate  prisms  and  large  crystals,  the 
latter  consisting  of  asparagine;  but  a  solution  of  1  At.  asparagine  and 
4  At.  mercuric  chloride  yielded  a  homogeneous  crop  of  crystals  resem- 
bling the  slender  prisms  above  mentioned.  (Dessaignes.) 

Dried  in  vacuo.  Desaaignes. 

C8N«H80«   132-0  ....  19'61 

4  Hg  4000  ....  69-36  59-10 

4  CI 141-6  ....  21-03  21-62 


C«N2H»0«,4HgCl  673-6    ....  100-00 

Agparoffiru  with  Stiver-oxide,  —  Oxide  of  silver  dissolves  very  readily 
In  boiling  aqneons  asparagine;  and  the  colourless  filtrate  evaporated  in 
the  dark  over  oil  of  vitriol,  yields  crystals  united  in  fungoid  masse?, 
which  are  black  by  reflected  and  yellowish  brown  by  transmitted  light. 
After  drying  in  vacuo  over  oil  of  vitriol,  they  contain  45-77  p.  c.  silver, 
and  are  therefore  =  C«N»H'AgO'. 

Asparagine  wiik  Nitrate  of  Silver,  —  The  aqueous  solution  of  1  At. 
asparagine  and  1  At.  nitrate  of  silver,  yields,  when  evaporated  in  the 
dark  over  oil  of  vitriol,  first  crystals  of  asparagine,  then  dendritic  crystals, 
which,  after  drying  over  oil  of  vitriol,  contain  41-33  per  cent,  of  silver. 
A  mixture  of  2  At.  nitrate  of  silver  and  1  At.  asparagine,  yields  by 
evaporation,  crystalline  discs  consisting  of  very  fine  needles,  which  give 
off  nothing  at  100°,  contain  47*7,  and,J  after  recrystallization  from  water 
and  drying  at  100°,  45*29  p.  c.  silver:  they  are  therefore  perhaps 
=  C«N«HW,  2(AgO,  N0».)  (Dessaignes  &  Chautard.) 

Asparagine  is  insoluble  in  cold  absolute  alcohol  (Plisson  &  Henry);  it 
is  insoluble  in  cold,  but  dissolves  in  700  pts.  of  boiling  alcohol  of  08  per 


alcohol  ot  sU  per  cent;  ana  m  .luu  pts.   ot  ouiu  aaa  i\]  pm.  ot  DOiiing 
alcohol  of  GO  per  cent.  (BtltE.) 

It  doea  not  dieaolve  in  ether,  or,  even  with  the  aid  of  heat,  in  oils  either 
fixed  or  volatile.  (PHsson  &  Henry.) 

Oxalate  of  Atparagine.  —  An  aijueooe  solution  of  150  pts.  (1  At.) 
ciyetallized  aspara^ine  and  126  pta.  (1  At.)  lijdrated  ozalio  acid,  jieMs 
by  evaporation,  h.  homngeneoua  maaa  consisting  of  very  small  crystals, 
which,  after  drying  in  vacuo,  amount  to  222  pta.  and  ^ive  off  nothing  at 
100°.  Consequently,  C  At.  of  water  have  escaped,  and  there  remains  the 
componnd  C'N'H'O',  CH'O'.  —  An  aqueous  solution  of  2  At.  asparagino 
and  1  At.  oxalio  acid  in  water,  yields  by  evaporation  a  crystalline 
mixture  of  the  same  componnd  and  pure  asparagine.  (Dessaignes  & 
Chantard.) 

'\.  Malamide.  C'N'H'O'.  —  Jtomtrie,  if  mt  idenlieaiviilh  otparBgiiw.— 
Obtained  by  the  action  of  ammonia  on  malamic  ether.  When  malamio 
ether  is  dissolved  in  alcohol  and  ammoniacal  gas  passed  through  the  solu- 
tion, pare  malamide  separates  out  in  roundish  nodules.  —  Or  the  same 
result  maybe  more  easily  attained  by  mixing  malic  ether  with  strong 
alcohol,  passing  dry  ammoniacal  gas  through  the  liquid  and  then  leaving 
it  at  rest.  Malamide  appears  to  resemble  asparagine  in  most,  if  not  in 
all,  its  properties.  Crystallizes  from  its  aq^ueous  solution  by  alow  evapo- 
ration in  vacuo,  in  right  rectangular  prisms  with  dihedral  summita,  whoso 
faces  meet  at  an  angle  of  92°  SO*.  (Demondesir,  Compt.  rend.  33,  227 ; 
Paatenr,  A'.  Ann.  Chim.  Pkyt.  38,  437;  JahreAtr.  1859,  411.)  f. 


0.     NUrogea-nuelei, 
a.  Niirogcn-nMleua.    CN'AdH''. 

Creatine. 

C*N'H'0*=:  CN»AdH',0'. 

CiiETREUL.     J.  Pkarm.  21,  234;  also  J.  pr.  Cheat.  6,  120. 

Max  Pettehkoper,     Ann.  Pkarm.  52,  87, 

LiBBio.     Ann.  Pharm.  62,  282. 

Heintz.     Pogg.  62,  602;  70,  460;  73,  696;  74,   125.  — Contp*.  rend. 

24,  500. 
Greoort.     Chem.  Soe.  Qa.  J.  1,  25;  also  Ann.  Pkarm.  64,  100. 

Krealin,  CV-^afini>.  —  Discovered  in  1835  by  Chevreul  in  the  juice  of 
flesh;  more  minutely  examined  by  Liebig  in  1847. 

Sourcfi.  In  the  ranacular  fleeJi  of  mammalia,  birds,  nmphibia,  and 
fishes.  Lean  horse-flesh  contains  0'070,  and  the  flesh  of  poultry  0'35  per 
cent.  That  of  the  marten  yields  less  than  that  of  poultry,  but  more  than 
that  of  other  mammalia;  after  borse-flesji  follow  in  decreasing  series  the 
flesli  of  the  fox.  roc-buck,  stag,  hare,  ox,  sheep,  pig,  calf,  and  pike; 
bullock's  heart  contains  a  large  quantity  of  creatine.     Fat  animals  yield 
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much  less  creatine  tlian  lean  ones;  e.  g,  a  fox  fattened  on  meat  for  100 
days,  yields  only  ^  as  much  as  one  that  has  been  killed  in  the  chase. 
(Liebig.)  —  Bulloclv's  heart  yields  01 42;  the  flesh  of  poultry  0-321;  that 
of  the  pigeon  0083,  that  of  Qadus  morrhua  0*170;  and  that  of  the  Raja 
0-061  per  cent.  (Gregory.)  Human  flesh  yields  0*067  p.  c,  and  that  of 
the  alligator  likewise  contains  creatine  ^Schlossberger,  Ann,  Pharm.  QQ, 
80;  49,  344.)  —  The  flesh  of  the  Rorqual  whale  {BalomopUra  mtuculus) 
likewise  yields  a  small  quantity  of  creatine.  (D.  Price,  Ckem,  Soc.  Qu,  J. 
3,  229.)  —  Pettenkofer  admits  the  existence  of  creatine  in  human  urine; 
Liebig,  that  of  creatine  and  cratinine  together;  but  from  Heintz's  expe- 
riments, it  appears  probable  that  human  urine  contains  only  cratinine, 
and  that  the  precipitate  obtained  by  treating  the  alcoholic  extract  of 
urine  with  chloride  of  zinc,  is  only  a  oratinine-compound,  in  the  decom- 
position of  which,  however,  part  of  the  cratinine  is  converted  into  creatine. 
This  however  does  not  explain  why  the  zinc-precipitate  obtained  bj 
Liebig  from  fresh  human  urine  yields  creatine  by  decomposition  as  well  as 
cratinine,  whereas  that  which  is  obtained  from  putrid  urine  yields  only  the 
latter.  —  Heintz  supposes  further  that  creatine  is  a  product  of  muscular 
movement,  and  is  discharged  as  an  excrementitious  matter  in  the  urine 
in  the  form  of  cratinine,  and  therefore  cannot  well  be  regarded  as  an 
essential  nutritive  constituent  of  meat.  —  Creatine  is  likewise  found, 
together  with  cratinine  and  seroline  in  blood.  (Verdeil  &  Marcet,  N,  J. 
FJuirm.  20,  89.) 

Formation.    From  cratinine  (g.  v.) 

Preparation.  1.  From  Muscular  Flesh.  — a.  The  aqueous  extract  of 
beef  is  evaporated  in  vacuo;  the  residue  exhausted  with  alcohol,  and  the 
alcohol  evaporated  till  the  creatine  crystallizes  out.  The  greater  portion 
remains  however  in  the  mother-liquor,  being  prevented  from  crystallizing 
by  the  presence  of  foreign  bodies.  (Chevreul.^  In  a  similar  manner, 
Schlossberger  obtained  creatine  from  the  flesh  oi  the  alligator:  he  purified 
the  crystals  by  washing  with  cold  alcohol. 

b.  The  fresh  lean  muscular  flesh  of  mammalia  or  birds,  is  freed  as 
much  as  possible  from  fat,  (which  would  stop  up  the  press-bag  when  the 
meat  is  subjected  to  pressure,)  and  chopped  up  fine;  5  lbs.  of  it  then  well 
kneaded  with  an  equal  weight  of  water;  the  liquid  well  pressed  out  in  a 
coarse  linen  bag;  the  residue  twice  treated  with  water  in  a  similar 
manner;  5  lbs.  of  muscular  flesh  kneaded  together  with  the  second  ex- 
pressed liquid;  the  residue  kneaded  with  the  third  expressed  liquid,  and 
then,  after  pressure,  with  5  lbs.  of  pure  water;  and  the  united  liquids 
strained  through  a  cloth.  The  resulting  reddish  liquid,  which  reddend 
litmus,  is  kept  at  100°  in  a  large  glass  flask  over  the  water-bath,  till 
the  albumin  and  blood-red  have  completely  separated  in  the  form  of  a 
coagulum,  and  a  sample  of  the  liquid  remains  clear  when  boiled.  To 
decolorize  the  liquid  obtained  from  some  kinds  of  meat,  it  must  be 
heated  in  a  basin  till  it  froths  up.  The  liquid  is  then  strained,  first 
through  linen,  the  coagulum  being  pressed  out,  then  through  paper. 
—  The  filtrate  obtained  from  the  flesh  of  the  ox,  roe-buck,  hare  or  foXj  which 
contains  a  large  quantity  of  bloody  retains  a  reddish  tint ;  that  from  veal,  poultry  or 
pike  is  nearly  colourless;  game  and  poultry  yield  a  nearly  transparent  filtrate,  which  is 
▼ery  favourable  to  the  obtaining  of  creatine ;  horse-flesh  and  pike  yield  a  turbid  filtrate. 
If  the  filtrate  were  evaporated  alone,  even  below  100°,  it  would  become  coloured,  in 
consequence  of  the  presence  of  free  acid  which  would  decompose  the  creatine,  —  and 
leave  a  dark- brown  syrup  having  the  odour  of  roast  meat,  which  would  yield  but  a  very 


why   BwMliui  {JaAreiber.   8,  589)  and  Fr.   Simon  {N.  Br.  Arch.  26,  283)  did  not 

«n«i«ed  in  preparing  creatine.  —  Tbe  filtrate  ia  then  mixed  with  saturated 
baryta-water,  the  addition  of  that  liquid  being  coDtinued,  even  after  the 
filtrate  Las  been  rendered  neutral  or  alkaliue  by  it,  as  long  aa  a  preoJpitata 
of  phosphate  of  baryta  and  phosphate  of  magnesia  continues  to  form; 
tbe  filtrate  evaporated  in  a  shallonr  basin  over  the  water-bath  to  ^;  and 
the  thiokish  residue  set  aside,  first  in  a  warm  place  to  evaporate  further, 
and  then,  after  crystal lization  has  commenced,  in  the  cold Tbe  filtrate 

from  poultry  rcmaina  clear  when  eTaporated,  and  becomea  covered  with  a  flim  of 
carbonate  of  baryta  if  too  mach  biryCa-water  hai  been  added  ;  that  from  beef  become* 
covered,  when  concentrated  to  a  thin  lyrup,  with  a  mucous  icum  which  iwetis  up  in 
water,  but  ia  inioluble  and  muit  be  removed ;  and  that  from  leal  or  horae-fleab  with 
films    which    are   continually    renewed  and    muBt  be  continually  ikimmed  off.  — The 

needles  thus  obtained  are  separated  from  the  motber-liqiioi  by  filtra- 
tion, washed  first  with  water  then  with  alcohol,  and  diBaolved  in  boiling 
water;  and  the  solution,  if  coloured,  digested  with  a  small  quantity  of 
bloed-cbarcoal,  then  filtered,  and  left  to  cool,  whereupoo  it  yields  pure 
crystals  of  creatine.  (Liebig.)  —  If  a  sufficient  quantity  of  baryta-water 
haa  not  been  added,  the  crystals  will  be  contaminated  with  phiwphale  of 
magnesia.  In  that  case,  tbe  hot  aqueous  solution  must  be  boiled  with  a 
small  quantity  of  hydrated  oxide  of  lead;  digested,  after  filtration,  with 
blood-charcoal,  which  removes  tbe  lost  traces  of  lead;  and  the  filtrate 
again  left  to  crystallize.  (Liebig.) 

c.  As  the  chopped  flesh  of  pike,  when  boiled  with  water,  swells  up 
to  a  gummy  mass,  from  which  the  liquid  cannot  bo  expressed,  a  mixture 
of  tbe  chopped  flesh  with  water  must  be  thrown  upon  a  funnel;  small 
quantities  of  water  allowed  to  run  gradually  throngb;  and  the  slightly 
turbid,  acid  liquid,  which  smells  and  tastes  of  lisb,  separated  from  the 
soft,  white  coagulum,  precipitated  with  baryta  water,  then  filtered  and 
evaporated.  It  then  forms  on  cooling  a  colourless  jelly,  in  which,  in 
tbe  course  of  24  hours,  crystals  of  creatine  begin  to  form.  (Liebig.) 

The  extract  of  tbe  fleah  of  poultry  or  pio-cons  deposits  brown  flakes, 
together  with  the  creatine  crystals;  —  the  flesh  of  bullock's  heart  often 
yields  but  few  of  tbe  purer  crystals,  but  a  considerable  quantity  of  browu 
flakes,  from  which  boiling  water  extracts  a  large  additional  quantity  of 
creatine.  From  skate  and  cod  the  juice  may  be  easily  expressed,  after 
the  flesh  has  been  mixed  with  rather  more  than  equal  quantity  of  water; 
the  jelly  ultimately  obtained  from  it,  in  which  the  creatine-cryatals 
form,  dissolves  readily  in  celd  water,  and  deposits  more  crystals;  the 
flesh  of  cod  yields  the  whitest  creatine.  —  From  the  syrupy  roother- 
liqnoTS  of  crude  creatine,  chloride  of  zinc  does  not  deposit  any  chloride 
of  sine  and  cratinine,  or  ouly  a  trace;  but  the  mother-liquors  obtained 
in  the  recrystallization  of  crude  creatine  yield  this  precipitate  on  addi- 
tion of  chloride  of  zinc.  (Gregory.) 

2.  From.  Chlm-ide  of  Zinc  and  CratintM.  —  a.  The  solution  of  this 
compound  in  boiling  water  is  digested  with  hydrated  oxide  of  lead,  lill  it 
acquires  a  strong  alkaline  reaction;  filtered  from  the  oxide  of  zinc  and 
basic  bydrochlorate  of  lead-oxide;  digested  with  a  little  blood-charcoal, 
which  removes  the  small  remaining  quantity  of  lead,  together  with  fibrin; 
the  filtrate  evaporated  to  dryness;  and  the  remaining  mixture  of  creatine 
and  cratinine,  treated  witii  an  eightfold  quantity  of  boiling  alcohol  to 
dissolve  out  the  latter  :  the  alcohol,  on  cooling,  likewise  deposits  crystals 
of  creatine,  which  are  added  to  the  undissolved  residue  of  creatine,  and 
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the  whole  purified  by  recrystallization.  (The  alcohol  filtered  after 
cooling  deposits  cratinine.)  (Liebig.)  —  6.  The  boiling  aqueous  solution 
of  the  zinc  compound  is  treated  with  baryta-water,  which  precipitates 
zinc-oxide,  together  with  the  greater  part  of  the  adhering  fibrin;  car^ 
bonic  acid  gas  passed  through  the  filtrate;  the  liauid  again  filtered  to 
separate  carbonate  of  baryta;  the  filtrate  evaporated  to  dryness  in  vacuo; 
the  residue  exhausted  with  alcohol;  the  baryta  which  has  been  taken  up 
by  the  alcohol  as  chloride  of  barium,  precipitated  by  sulphuric  acid;  the 
liquid  again  filtered,  boiled  with  oxide  of  lead,  treated  with  absolute 
alcohol  to  precipitate  all  the  chloride  of  lead,  and  filtered  from  chloride 
and  sulphate  of  lead;  any  lead  that  may  yet  remain  dissolved,  removed 
by  sulphuretted  hydrogen;  and  the  filtrate  evaporated  to  dryness  in  the 
water-bath.  (Pettenkofer.^  The  residue  thus  obtained  contains  cratinine 
as  well  as  creatine.  (Lienig.^  —  c.  The  boiling  aqueous  solution  of  the 
zinc-compound  is  mixed  witli  ammonia  till  it  begins  to  show  turbidity, 
and  then  precipitated  with  hydrosulphate  of  ammonia;  the  filtrate  evapo* 
rated  to  a  small  bulk,  and  mixed  with  absolute  alcohol;  and  the  crystals 
of  creatine,  which  separate  from  the  liquid  after  long  standing  in  the 
cold,  purified  by  recrystallization  from  water.  (Heintz.)  —  [The  cratinine 
remains  in  the  alcoholic  mother-liquor.] 

The  crystals  of  creatine  obtained  by  either  of  those  processes  may 
be  freed  from  water  of  crystallization  by  heating  them  to  1 00°.  (Liebirr.) 

Properties,  White  opaque  mass.  (Liebig.)  Inodorous,  without 
perceptible  taste.  ^Chevreul.)  Has  a  somewhat  bitter  taste,  and  scratches 
in  the  throat.  (Lieoig.)     Neutral  to  vegetable  colours.  (Chevreul.) 
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a  was  obtained  from  meat ;  b  and  e  from  the  chloride  of  zinc  and  cratinine  prepared 
from  human  urine. 

Decompositions,  1.  Hydrated  creatine  when  heated,  first  gives  oflT 
its  water  of  cr3rstaI]ization  with  decrepitation;  then  melts  without 
becoming  coloured;  afterwards  emita  an  odour  of  ammonia,  hydrocy- 
anic acid  and  phosphorus;  and,  lastly,  gives  off  yellow  fumes,  which 
condense  partly  to  an  oil,  partly  to  needle-shaped  crystals,  and  leaves 
a  small  quantity  of  charcoal.  (Chevreul.)  The  charcoal  is  difiicult  to 
bum.  (Schlossberger.)  —  2.  The  solution  of  creatine  in  aqueous  hyper- 
manganate  of  potash  is  decolorized  by  continued  digestion,  without  evo- 
lution of  gas,  the  creatine  being  decomposed  and  carbonate  of  potash 
formed.  (Liebig.)  The  aqneons  solution  of  creatine  is  not  decomposed 
by  boiling  with  peroxide  of  lead.  (Liebig.)  It  is  not  coloured  by  boiling 
with  mercuric  nitrate.  (Chevreul.)  —  3.  Creatine  dissolved  in  strong 
nitric,  sulphuric,  phosphoric,  or  hydrochloric  acid,  is  converted  into  cra- 
tinine by  abstraction  of  2H0,  the  cratinine  then  combining  with  tho 
acid.  (Liebig.)  —  But  if  these  acids  are  dilute,  the  creatine  remains 
unaltered,  even  after  long  boiling,  and  the  solution  in  cold  hydrochloric 
acid  leaves,   by   spontaneous  evaporation,    crystals    of  pui-e  creatine. 


of  hyilrateii  creatine  heated  to  100°  in  Liebig's  drying  apparatus,  the 
weight  first  innreasaa  by  absorption  of  hydrochloric  acid;  but  if  dry  air 
be  then  passed  through  the  apparatus  for  some  time,  water  is  continu- 
ously given  off,  and  the  compoand  diminishes  in  weight,  till  it  amoauls 
to  only  ISiie  pts.  and  contaius  38'05  pte.  (a  little  more  than  1  At.) 
hydrochloric  acid.  Hence  36  pts.  (2  At.)  of  water  of  cry  stall  Ization,  and 
2  At.  more  prodaced  from  the  creatine),  have  been  f^iven  off,  and  on 
the  other  hand,  39'05  pts.  (1  At.)  hydrochloric  acid  have  entered  into 
combination  with  the  hydrated  creatine  : 

C»N»H"0«  +  HCl  -  C'N'HW.HCl  +  4H0. 

131  pts.  (I  At.)  of  dry  creatine  similarly  treated  with  hydrochloric 
ncid  gas  take  up  about  1804  pts.,  because,  in  this  caiw,  only  13  pts. 
(2  At.)  water  are  given  off  for  every  36'4  pta.  (1  At.)  hydrochloric  acid 
taken  up.  (Liebig.)  —  The  colourless  solution  of  creatine  in  nitric  acjd 
of  sp.  gr.  I'34  gives  off  nitrous  fumes  when  heated  in  the  water-buth, 
and  leaves  on  evaporation  a  culoutlesa  residue  [of  nitrate  of  oratiuine  1], 
which  dissolves  in  water,  separates  out  therefrom  in  small  granules,  and 
does  not  precipitate  bichloride  of  platinum.  (Chovreul.)  —  4.  By  boiling 
with  a  small  quantity  of  baryta  dissolved  in  water,  creatine  is  resolved 
into  sarcosine  (Jx.  432),  and  urea,  which  is  then  quickly  resolved  by  the 
baryta  into  carbonic  acid  and  ammonia.  (Liebig)  : 

C'N^H'O'  +  2HO  =  CNH'O*  +  CN^n'O'. 


An  aqueous  solution  of  creatine  saturated  at  a  boiling  heat,  and  mixed 
with  crystals  of  baryta  amounting  to  10  times  the  weignt  of  the  creatine, 
remains  clear  at  first,  but,  if  the  boiling  be  continued,  gives  off  abun- 
dance of  ammonia;  deposits  carbonate  of  baryta  at  the  same  time;  and,  if 
fresh  baryta  be  added  from  time  to  time,  is  ultimately  found  to  contain 
scarcely  any  thing  but  sarcosine  and  carbonate  of  baryta;  and,  if  the 
operation  be  interrupted  during  the  strongest  evolution  of  ammonia, 
likewise  a  little  urea.  A  small  quantity  of  another  substance,  probably 
urethane  (ix.  274),  is  however  produced  at  the  same  time;  for  if  the 
nlcohol  from  which  the  sulphate  of  sarcosine  has  crystallized  out  (ix,  433) 
be  mixed  with  water,  neutralized  with  carbonate  of  baryta,  filtered  and 
evaporated  to  a  thin  syrup,  colourless  needles  aud  laminie  are  obtained, 
which  redden  litmus  very  slightly,  fuse  and  volatilize  when  heated,  without 
leaving  baryta,  dissolve  in  water,  in  alcobol,  and  in  30  pts.  of  ether,  and 
whose  aqueous  solution  does  not  precipitate  the  salts  of  baryta  lime  or  silver, 
or  neutra.1  acetate  of  lead,  or  corrosive  sublimate.  (Liebig.) — 5.  The 
aqueous  solution  becomes  turbid  by  long  standing  (if,  according  to 
Liebig,  it  contains  a  trace  of  foreign  organic  matter),  and  evolves  a 
sickening  amuioniacal  odour.  (Chevreul.)  —  IT.  6.  When  nitrous  gas  is 
passed  into  a  aolntion  of  creatine  in  nitric  acid,  an  alkali  is  formed, 
having  the] composition  CNH'.  (Dessaignes,  Ccmpl.  rend.  38,  839;  see 
also  ix.  378.)  —  7.  When  an  aijucous  solution  of  creatine  is  heated  with 
mercuric  oxide,  carbonic  acid  is  evolved,  and  methyluraniine  (CN'H') 
obtained  in  the  form  of  an  oxalate.  (Dessaignes,  ix.  357); 

2C?'N»H«CH  +  lOO  -  2C'N"H',C*H'0"  +  4C0'  +  2H0.     ^. 

Combinatitnu.     a.  With   Water.  —  n.  EydraUd  Creatine,  Crystal*  of 
Creatine.  —  Creatine  crystallizes  from    its   aqueous  solntiou   in    lran»- 
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parent,  colourless,  highly  lustrous,  ohlique  rhombic  prisms  and  needles, 
resembling  in  form  those  of  neutral  acetate  of  lead  (Liebig).  (Fig,  91, 
together  with  the  <-face;  i:t=lOS°  55';  w:w=46'*58':  Heintz).  In 
nacreous  rectangular  prisms  (Chevreul);  in  cubes  (Schlossberger).  — 
Their  specific  gravity  lies  between  1*35  and  1-84.  (Chevreul.)  When 
covered  with  a  non-exhausted  bell-jar,  they  effloresce  on  the  surface,  and 
become  covered  with  a  mealy  powder,  giving  off  2*84  p.  c.  water 
(Heintz);  at  100°  they  become  quite  opaque,  and  give  off  12-17  p.  c. 
(Liebig);  1308  p.  o.  (Heintz.) 
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p.  Aqueous  Creaiine.  —  Creatine  dissolves  in  83  pts.  of  water  at  18° 
(Chevreul),  in  74*4  pts.  (Liebig);  it  dissolves  abundantly  in  hot  water, 
80  that  a  solution  saturated  at  the  boiling  heat  solidifies  on  cooling  in  a 
mass  of  delicate  needles. 

5.  With  Acids.  Creatine  dissolves  slowly  in  oil  of  vitriol  and  without 
colour  in  strong  hydrochloric  acid.  (Chevreul )  It  does  not  neutralize 
the  weakest  acid,  even  when  added  in  very  large  quantity.  (Liebig.) 

IT.  Sulphate  of  Creatine.  C«N3H«0SH0,S0',  and  the  Hydrochlorafe 
C'N'H'0*,HC1,  are  obtained  in  fine  prisms  by  dissolving  creatine  in  the 
proper  quantity  of  acid,  and  evaporating  the  solution  at  30°  or  in  vacuo; 
they  are  soluble  in  water  but  not  deliquescent.  (Dessaignes.) 

Nitrate  of  Creatine.  —  1.  Obtained  by  dissolving  crystallized  creatine 
in  the  requisite  quantity  of  nitric  acid,  and  evaporating  the  solution  at  30°. 
—  2.  By  passing  a  rapid  stream  of  nitrons  gas  through  water  containing 
an  excess  of  creatine  in  suspension.  The  creatine  dissolves  with  tolerable 
rapidity,  and  a  considerable  quantity  of  small  shining  crystals  of  the 
nitrate  are  formed,  which,  when  recrystallized  by  dissolving  them  in 
lukewarm  water  and  cooling,  form  thick  short  prisms.  This  salt  is  less 
soluble  in  water  than  the  sulphate  or  hydrochlorate.  The  solution  has 
a  very  sour  taste,  and  is  decomposed  by  ammonia  with  precipitation  of 
creatine.  (Dessaignes.)    Compt.  rend.  38,  839;  Ann.  Fharm.  92,  409. 


Crystals. 
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HO,NO«  54 


Dessaignes. 
G7-53 
32-47     32-36 


C8N3HW,HO,NO* 


185 


10000 


By  dissolving  1*057  grm.  of  creatine  in  a  quantity  of  nitric  acid  containing  0*447 
grm.  HO,NO^,  and  evaporating  at  30°,  Dessaignes  obtained  1*373  grms.  of  crystdlized 
nitrate;  the  formula  requires  1-376.     f . 

From  a  solution  in  warm  baryta-water  creatine  crystallizes  on  cooling 
without  taking  up  any  baryta.  (Liebig.) 

The  aqueous  solution  of  creatine  does  not  precipitate:  Chloride  of 
barium,  suoacetate  of  lead,  ferric  sulphate,  cupric  sulphate,  nitrate  of 
silver,  or  bichloride  of  platinum.  (Chevreul.)  —  It  does  not  precipitate 
chloride  of  zinc,  unless  it  contains  cratinine.  (Heintz.)  —  The  warm  non- 


state  OD  cooiiDg.  (Liebig.)  On  boiling  tlie  mixture,  the  Einc-precipitate  is 
formed  (Heinti),  probably  from  conversion  of  the  creatine  with  cratinine. 

Creatine  dimolvea  in  2000  pta.  of  aUofiol  of  sp.  gr.  0'810  at  15° 
(Cherreul);  it  diaaolres  in  9410  pta.  of  cold  absolute  alcohol,  more  readily 
in  bydrated  alcohol.  (Liebig.) 

It  ia  nearly  or  quite  ioaoluble  in  etber.  (Heintz.) 


fi.    2!UTVffen-nucUiu.    CN'H'O*. 

Cratinine. 

C»N»H'0»= CK'H'CH*. 

Ltsbio.     Ann.  Pharm.  62,  298  and  324. 
Heiktz.     Foffff,  62,  602;  73,  595;  74,  125. 

Kra/nin,  Krealinin,  Crtatinine.  Oa  account  of  the  too  gnat  gimiUritr  brtween 
the  words  erealim  mi  cTenlimiiie.  which  might  lead  to  canraaion,  I  propme  to  drop 
the  e  in  the  first  sylhible  of  the  Utter.  (Gm.)  —  Heintz  and  Pettenkofer  in  1 844, 
and  neaxly  at  the  same  time,  discovered  in  human  nrine  a  nitrogenous 
anbatance  which  formed  a  cryatalline  precipitate  irith  chloride  of  ziuo. 
The  crystalline  anbstance  separated  from  this  precipitate  was  regarded 
by  Pettenkofer  aa  a  peculiar  compound  =C'N'H°0'  [plainly  a  mixture  of 
creatine  ami  cratinine],  by  Heintz,  at  first  ae  an  acid,  and  afterirards  as 
creatine,  —  till  Liebig,  in  1847,  showed  that  it  was  a  mixture  of  creatine 
and  cratinine  together,  —  which  cratinine  he  had  just  l>efore  discorered 
and  investigated,  having  obtained  it  by  decomposing  creatine  with  con- 
centrated acids. 

Sourca.-^i.  In  human  nrine  to  the  amount  of  0'5  per  cent.  (Petten- 
kofer), and,  according  to  Heintz,  likewise  in  the  urine  of  horsea  and  other 
mftmmalia.  Socoloff  has  likewise  found  it  in  the  urine  of  horses  and  of 
calves.  —  2.  In  muscular  flesh.  Aa  it  occura  in  the  mother-liquor  of  the 
creatine  prepared  from  fleab,  and  as  dilute  acids  do  not  convert  creatine 
into  cratinine,  we  cannot  suppose  that  this  cratinine  of  muscular  flesh  is 
formed  hy  heating  the  decoction  of  the  flesh.  (Ltebig.)  — 3.  In  blood. 
(Verdeil  &  Marcet;  see  p.  250.) 

Formatvm.     From  creatine,  by  the  action  of  the  stronger  mineral 

Prgparaiion  —  J.  From  human  urine. ^ a.  Freah  human  urine  is 
neutralized  with  carbonate  of  soda,  and  evaporated  below  100°  to  a 
syrup  (till  the  aalta  cryHtallize  out,  according  to  Liebig);  this  ayrup 
exhausted  with  alcohol;  the  filtrate  mixed  with  a  concentrated  aolutien, 
—  (alcoholic,  according  to  Heintz),  of  chloride  of  zinc,  which  at  first 
throwa  down  a  brown  amorphous  precipitate  containing  zinc  (phosphate 
of  sine,  according  to  Heintz),  then  after  several  honra,  crystalline  grains; 
the  whole  of  the  precipitate,  after  standing  for  some  time  collected 
on  a  filter,  (Heintz  washes  it  with  weak  alcohol;)  boiled  with  water, 
which  leaves  the  amorphous  precipitate   undissolved;  and  the  filtrate 
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evaporated,  —  whereupon  it  yields  yellovr  crystals,  which  maybe  freed 
from  adhering  salts  by  repeated  boiling  with  strong  alcohol.  (Petten- 
kofer.)  —  b.  Fresh  human  urine  is  neutralized  with  milk  of  lime;  chloride 
of  calcium  added  as  long  as  a  precipitate  of  phosphate  of  lime  con- 
tinues to  form;  the  filtrate  evaporated  till  the  salts  crystallize  out;  d2pts. 
of  the  mother-liquor  mixed  with  1  pt.  of  chloride  of  zinc  dissolved  in 
the  smallest  possible  quantity  of  water;  the  mixture  set  aside  for  four 
days;  and  the  zinc-compound  which  separates  in  nodules  washed  with 
cold  water.  (Liebig.)  —  c.  Putrid  human  urine  is  boiled  with  excess  of 
milk  of  lime  till  it  no  longer  gives  off  ammonia;  the  filtrate  evaporated 
to  a  syrup;  and  mixed  as  above  with  chloride  of  zinc;  and  the  crystals 
which  form  after  long  standing,  washed.  (Liebig.) 

To  purify  the  crystals,  it  is  not  good  to  use  bone- charcoal,  which 
occasions  great  loss;  but  they  must  be  dissolved  in  hot  water;  the  solu- 
tion mixed  with  ammonia  till  a  precipitate  begins  to  form;  the  pre- 
cipitation completed  by  means  of  hydrosulphate  of  ammonia;  the  filtrate 
highly  concentrated  and  mixed  with  absolute  alcohol;  the  nearly  white 
crystals  of  creatine  and  cratinine  which  are  obtained  by  cooling  the  solution 
to  a  low  temperature,  dissolved  in  the  smallest  possible  quantity  of  boiling 
water;  the  solution  mixed  with  alcoholic  chloride  of  zinc  and  alcohol; 
and  the  precipitate  which  forms  on  setting  the  liquid  aside  in  a  cold 
place,  washed  with  alcohol.  The  above-mentioned  mother-liquor  of 
creatine,  which  likewise  contains  sal-ammoniac,  also  yields  with  alcoholic 
chloride  of  zinc,  a  precipitate,  which,  when  purified  by  crystalliza- 
tion from  boiling  water,  yields  the  zinc^compound  in  white  crystals. 
(Heintz.) 

The  zinc-compound  is  further  treated  in  the  manner  described  on 
page  251,  252;  the  cratinine  is  then  found  in  the  mother-liquor  of  the 
creatine. 

%.  2.  From  Horse-urine. — The  urine,  which  has  an  alkaline  reaction , 
is  neutralized  with  hydrochloric  acid,  evaporated  to  a  small  bulk,  and 
then  mixed  with  an  additional  quantity  of  hydrochloric  acid;  the  liquid 
separated  from  the  precipitated  hippuric  acid,  neutralized  with  milk  of 
lime,  and  evaporated  nearly  to  dryness  over  the  water-bath;  the  residue 
repeatedly  boiled  out  with  alcohol;  and  the  alcoholic  solution  mixed 
with  a  small  quantity  of  chloride  of  zinc:  it  then  gradually  deposits  a 
brownish  yellow  precipitate  of  chloride  of  zinc  and  cratinine,  from  which 
creatine  and  cratinine  may  be  obtained  as  above.  (Socoloff,  Ann.  Fkarm, 
78,  243.) 

3.  From  Calves^  urine.  —  The  fresh  urine  evaporated  to  a  small  bnlk 
over  the  water-bath,  and  filtered  while  hot  from  the  amorphous  preci- 
])itate  thereby  formed,  yields,  after  a  few  days,  a  crystalline  mass  con- 
sisting of  allantoin,  together  with  a  large  quantity  of  phosphate  of  soda 
and  ammonia;  and  on  washing  this  crystalline  mass  with  cold  water, 
and  recrystallizing  the  residue,  crystals  of  pure  allantoin  are  obtained. 
The  mother-liquor  filtered  from  the  allantoin  is  mixed  with  alcohol, 
which  throws  down  sulphates,  mucous  matter,  the  greater  part  of  the 
phosphates,  and  a  large  quantity  of  colouring  matter;  and  the  filtrate 
which  is  still  considerably  coloured,  is  freed  from  the  remainder  of  the 
phosphoric  acid  by  means  of  chloride  of  calcium,  and  lastly  mixed  with  a 
concentrated  solution  of  chloride  of  zinc:  it  then  yields  a  precipitate  of 
chloride  of  zinc  and  cratinine,  which  continues  to  increase  for  several 
days.  (Socoloff.) 


litres)  18  freed  from  fibrin  and  blood -corpuaclea  by  stirring,  and  rrom 
albomin  hy  lieat,  then  &ltered  througli  linen,  and  evaporated  over  the 
water-bath  with  addition  of  a  little  powdered  gypeum,  which  removea  an 
albuminoua  substance  not  coagulable  by  heat,  as  well  as  some  additional 
blood-corpnscles,  and  precipitatee  tlio  sapoiiiGabie  fats.  The  liquid  is 
then  evaporated  to  i  of  its  hulk,  again  filtered,  and  the  colourleua  liltrato 
evaporated  to  dryness  at  a  very  gentle  heat,  whereupon  nearly  all  the 
chloride  of  sodium  crystailizos  oat.  On  tnmting  the  residue  with  small 
quantities  of  abeotnte  alcohol  till  nothing  more  is  dissolved,  and  expelling 
the  greater  part  of  the  alcohol  by  heat,  the  solution  yields  on  cooling, 
Boudet's  S'l-olin  (Ann.  C/iim.  Phys.  52,  337),  the  quantity  of  which 
iDoreases  on  addition  of  a  small  quantity  of  water.  —  The  liquid  filtered 
from  the  serolin,  yields,  on  addition  of  a  small  quantity  of  solution  of 
chloride  of  zinc,  sometimes  immediately,  sometimes  after  a  few  hours,  & 
partly  crystalline,  partly  amorphous  precipitate,  which  is  but  partially 
soluble  in  boiling  water.  The  insoluble  portion  is  resinoos,  and  appears 
to  be  a  compound  of  chloride  of  zinc  with  a  peculiar  orgunic  substance: 
the  soluble  portion  consists  of  chloride  of  zinc  and  cratinine.  The  quan- 
tity thus  obtained  is  however  but  small.  ( Verdcil  &  Marcet,  jV.  J.  Fharm, 
20,  89.)  If. 

5.  From  Miucidar  Fleth.  —  The  mother-liquor  of  creatine  (p.  S51)  is 
treated  with  alcohol  to  precipitate  the  inosinate  of  potash  or  Imryta;  the 
filtrate  evaporated  over  the  water-bath;  the  residue  boiled  out  u-ith 
alcohol,  which  takes  tip  all  tho  cratinine,  together  with  a  little  creatine, 
and  leaves  a  residue  consisting  ohieSy  of  chloride  of  potassium  and  lactate 
of  potash;  tho  Sltrate  mixed  with  chloride  of  zinc;  and  the  crystals  of 
chloride  of  zinc  and  cratinine,  which  form  after  a  while,  decomposed  as 
above  with  hydrated  oxide  of  lead.  (Liehig.) 

6.  From  Creatine.  —  a.  Hydrochloric  acid  gaa  is  passed  to  saturation 
over  creatine  heated  to  100'  in  a  Liehig's  drying  apparatus,  then  dry  air  as 
long  as  wnter  coutionee  to  escape  ; —  or  the  solution  of  creatine  in  strong 
hydrochloric  acid  is  evaporated  to  dryness  in  the  water-bath.  —  The 
hydrochlorate  of  cratinine  obtained  by  either  of  these  methods  is  then 
dissolved  in  24  pts.  of  water;  tho  solution  kept  at  the  boiling  heat  in 
a  basin  ;  perfectly  pure  hydrated  oxide  of  lead  macerated  in  water 
added  to  it  by  small  portions  till  it  becomes  neutral  or  slightly  alkaline, 
and  then  three  times  as  much  of  the  hydrated  oxido  of  lead,  until  the 
liqnid  becomes  pasty  from  formstion  of  quudribnsic  hydrochlorate  of 
lead-oxide.  Tbe  liquid  is  then  filtered  and  the  precipitate  well  washed; 
the  filtrate  treated  with  a  small  Quantity  of  blood -charcoal  to  remove  any 
lead  that  may  still  remain  dissolved;  the  liquid  again  filtered;  and  tho 
liltrato  evaporated  and  cooled  to  the  crystallizing  point.  (Liebig.)  — 
h.  The  solution  of  1  pt.  creatine  iu  1  pt.  oil  of  vitriol  and  3  pts.  water  ia 
evaporated  till  all  moisture  is  removed;  the  remaining  sulphate  of 
cratinine  boiled  with  water  and  very  pare  carbonate  of  Daryta,  till  it 
becomes  alkaline;  and  the  solution  filtered  and  left  to  crystallin. 
(Liebig.) 

Propertitt.  Colourless  oblique  rhombic  prisms  belonging  to  the 
oblique  prismatic  system;  Fig.  91, with  (-face;  i  :t=  110' 30'  (110°  3', 
according  to  Heintz);  «  :  «/  =  81°  40';  w  :  (  =  130'  50".  (Kopp.)  —  Tho 
came  form  therefore  as  that  of  creatine,  excepting  that  in  cratinine  the 
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inclination  of  the  clinodia^onab  to  the  ortbodiagonfll  ia  twice  as  great 

as   in  creatine,  inasmuch  as  in  creatine,  u  :  u'  =  46°  58'.    (Heintz.)  — 

Cratinine  in  the  state  of  concentrated  solution  has  a  caustic  taste,  like 

that  of  dilute  ammonia.     It  blues  reddened  litmus,  and  reddens  turmeric 

(Liebig.) 

Liebig. 


8C  

3N 

48 

42 

.  .     42-48 
..     3717     . 
....       6-19 
....     1416     . 

frwn  urine 

42-64     

37-41     

6-23    

13-72    

fifimfieth, 
...     41-70       . 

6-23     ... 

A- 

om  creatine, 
42-54 
37-20 

7  H 

7 

6-38 

2  O 

16 

13*88 

C8N»HW 

....  113 

....  100-00     . 

100-00     

•  •  •                                   •  •  • 

10000 

Decompositions,  Cratinine,  under  certain  circumstances,  takes  up  2  At. 
water,  and  is  reconverted  into  creatine.  The  dilute  solution  of  hjdrochlo- 
rate  or  sulphate  of  cratinine  slightly  supersaturated  with  dilute  ammonia 
and  evaporated,  yields  a  few  crystals  of  creatine  (Heintz;  see  also  Chloride 
qf  Zinc  and  Cratinine.)  ^CTsiinine  is  decomposed  by  mercuric  oxide  in  the 
same  manner  as  creatine  (p.  253),  yielding  methyl  uramine.  (Dessaignes.) 

Combinations,  Cratinine  dissolves  in  11*5  pts.  of  water  at  16^,  and 
much  more  abundantly  in  hot  water.  (Liebig.) 

Sidphaie  of  Cratinine.  —  An  aqueous  solution  of  cratinine  saturated 
at  a  boiling  heat  and  mixed  with  dilute  sulphuric  acid  till  it  acquires  a 
strong  acid  reaction,  leaves  on  evaporation  a  white  mass,  whose  solution 
in  hot  alcohol  becomes  turbid  on  cooling,  then  becomes  clear  and  deposits 
transparent,  colourless,  quadratic  tables  which  remain  transparent  at  100^ 
(Liebig.) 
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Crystals. 
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Liebig. 

29-63     29-33 

25-93     25-44 

4-94     503 
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C8N»H702,HO,S03   162 


100  00     100-00 


HydrocfiJ orate  of  Cratinine,  —  Preparation  (ix.  257,  6).  Crystallizes  from 
solution  in  boiling  alcohol,  in  transparent  colourless  prif>ms,  and  by  evapo- 
ration of  the  aqueous  solution,  in  transparent  laminsd  which  redden  litmus. 
Dissolves  very  readily  in  water.  (Liebig.) 


8  0. 

3N.. 

8H. 

20. 

CI. 


Crystals,, 


Liebig. 

48-0      . 

.     32-13     .... 

....     32  48 

420     ....     2811     .... 

....     28-27 

80     ....       5-35     .... 

....      5-30 

16-0     . 

..     10-71     .... 

....     10-54 

35-4     .. 

..     23-70     .... 

....     2341 

C8N»H70«,HC1   149-4 


10000    100-00 


Chloride  of  Zinc  and  Cratinine, — Preparation,  1.  (p.  256). —  2.  By 
mixing  cratinine  and  chloride  of  zinc,  in  the  state  of  concentrated  aqueous 
solutions.  Both  processes  yield,  with  greater  rapidity  as  the  mixture  is 
more  concentrated,  delicate  needles  united  in  nodules,  or  oblique  rhombic 
prisms  (Pettenkofer)  belonging  to  the  oblique  prismatic  system,  with 


fhmrm.  ttl,  4<it.)  ihe  crystals  give  off  only  a  trace  or  hygtaatnwn 
water  at  120°.  When  tlie  cratinine  is  separaterl  from  this  compound  W 
means  of  hydmted  oxide  of  lead  or  hydros nlpii ate  uf  ammonia  (p.  251), 
more  than  \  of  it  is  fouod  to  be  converted  into  creatine,  and  iii  larger 
proportion,  apparently,  as  the  soluiion  of  the  fino-cuinpound  u?ed  was 
more  dilute.  If  therefore,  after  the  creatine  has  been  separated  from  the 
re^ultins  liqnid  by  evaporation  and  cooling,  with  addition  of  alcohot,  the 
moth er-liq nor  containing  the  rent  of  the  cratinine  be  repeatedly  pre- 
oipiuted  with  chloride  of  linc,  and  the  precipitate  decomposed,  &o.  — 
nearly  all  the  cnttinine  ma^  be  eonverted  into  creatine.  (Heintt.)  — 
Chloride  of  lino  and  cratinine  dissolvea  sparingly  in  alcohol,  but  is 
insoluble  in  strong  aloohol  and  ether.  (Pettenkofer.) 
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With  Cuprir.  lalu,  cratiDiDe  forms  crystallisable  double  salts  of  a  fine 
blot  colour.  (Liehiy.) 

Whpn  mixed  in  aqueous  solution  with  Corrosive  mbUmatt,  it  imme- 
diately forms  a  nhite  curdy  precipitate,  which  ohangea  in  a  few  minutes 
to  a  mass  of  delicate  colourless  needles.  (Liebig.) 

With  concentrated  SUvtr  toluium  it  congulates  immediately  into  a 
mass  of  delicate  white  needles,  which  dissolve  readily  in  hot  water,  and 
crystallize  out  again  unchanj^od  on  cooling.  (Liebig.) 

The  clear  mixture  of  dilute  hydiochlorate  of  cratinine  and  Bichloride 
of  Plaiinum  (or  of  hydrochloric  acid,  creatine,  and  bichloride  of  platinum), 
yields,  by  slow  evaporation,  transparent,  aurora-red  prisms,  and  by 
quicker  evaporation,  granules  which  dissolve  readily  in  water,  less 
quickly  in  alcohol,  and  contain  30-^3  p.  c.  platinum,  whence  they  pro- 
bably consist  of  C'N'H'0',HCI  +  PtCI'.  (Liebig,) 

Cratinine  di^olves  in  102  pts.  of  absolute  alcohol  at  16°,  and  more 
abundantly  in  hot  alcohol,  from  which  it  crystalliiea  out  on  cooling. 
(Liobig.) 


Allantoin. 

C'N*H«0'= C*N*Ad'H'0*,0'. 

VAtttDBLiN  A  Bnniv*.     Ann.  Chim.  33,  269;  also  Seker.  J.  0,  211. 
G.  G.  Omelik.     Gilb.  64,  350. 

LAasAiflNB.     Ann.  Chin.  I'kyt.  17,  301;  also  J.  Phyt.  82,  406. 
LiEUO.    Pogg.  21,  34. 
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LiEBio  &  WoHLER.    Ann.  Pharm.  26,  244;  also  Pogg,  41,  561. 
Pelouze.     N.  Ann,  Chim.  Phys,  6,  70;   also  Ann,  Pharm,  48,  107; 

J,  pr,  Chem.  28.  18. 
ScHLiEPER.     Ann,  Pharm.  67,  216. 
W5HLER.     Ann,  Pharm.  70,  220. 
LiMFBicHT.    Ann.  Pharm,  88,  .94. 

Amniotic  acid,  Allantoic  add,  Amniossdure,  AUanioinsdure,  AUantoine,  Acide 

amnioiique,  Acide  ailantoigue Found  by   Vauqaelin    &  Buniva  in   1800 

(probably  mixed  with  allantoic  liquid)  in  the  amniotic  liquid  of  the  cow; 
wherein,  however,  neither  Dzondi  {N.  Ge/il.  2,  52)  nor  Front  {Ann. 
Phil.  5,  416)  was  able  to  find  it  again;  afterwards  Lassaigne  showed 
that  it  is  contained,  not  in  the  amniotic  but  in  the  allantoic  liquid.  It 
was  also  artificially  prepared  and  accurately  investigated  by  Liebig  &. 
Wohler. 

Sources.  In  the  allantoic  liquid  of  the  cow  (Lassaigne),  and  in  the 
urine  of  calves.  (Wohler.) 

Fojm^tion.  In  the  decomposition  of  uric  acid  by  heating  with 
peroxide  of  lead  and  water  (Liebig  &  Wohler),  or  with  ferricyauide  of 
potassium  and  potash-ley.  (Schlieper.) 

Preparation.  1.  The  allantoic  liquid  (mixed  with  amniotic  liquid) 
is  evaporated  down  to  i,  and  cooled  to  the  crystallizing  point.  (Vauquelin 
&  Buniva.)  The  allantoin  is  likewise  deposited  when  the  liquid  is  left 
to  stand  for  some  time,  and  must  be  purified  by  solution  in  hot  water, 
filtering,  and  recrystallizing.  (C.  G.  Gmelin.) 

2.  The  urinary  bladder  of  a  calf  is  tied  at  the  lower  part  previous  to 
slaughtering;  the  urine  obtained  from  it  evaporated  below  100°  to  a 
syrup;  and  set  aside  for  several  days  in  the  cold  to  crystallize;  the  liquid 
then  diluted  with  water;  the  gelatinous  precipitate,  consisting  chiefly  of 
urate  of  magnesia,  separated  by  elutriation  from  the  crystals  of  allantoin 
and  phosphate  of  magnesia;  the  crystals  washed  with  a  little  cold  water, 
and  boiled  with  water  and  a  small  quantity  of  good  blood-charconl;  the 
liquid  filtered  at  the  boiling  heat  from  the  greater  part  of  the  phosphate 
of  magnesia;  the  filtrate  mixed  with  a  few  drops  of  hydrochloric  acid, 
so  that  the  phosphate  of  magnesia  contained  in  it  may  remain  dissolved; 
and  colourless  allantoin  obtained  from  it  by  cooling  (Wohler) :  — 
For  another  mode  of  preparation  from  calves'  urine,  vid.  Soco1off(p.  256). 

3.  Uric  acid  is  pulverized,  and  suspended  in  a  small  quantity  of 
water,  the  liquid  heated  nearly  to  the  boiling  point;  finely  pulverized 
peroxide  of  lead  added  to  it  by  small  portions  and  with  frequent  stirring, 
till  the  last  portions  added  no  longer  turn  white;  the  liquid  filtered  hot; 
and  crystalline  allantoin  obtained  from  it  by  cooling,  and  also  by  fuvther 
evaporation  and  cooling  of  the  mother-liquor,  while  the  more  soluble 
urea,  which  is  likewise  present,  remains  in  the  last  mother-liquor:  the 
allantoin  must  be  freed  from  it  by  recrystallization  from  water.  (Liebig, 
Wohler.) 

4.  The  same  process  is  followed  as  in  the  preparation  of  Ian  tan  uric 
acid  (ix.  445,  the  first  17  lines),  and  the  crystals  of  allantoin,  which  are 
contaminated  with  red  flakes,  purified  by  solution  in  cold  potash-ley, 
filtering,  quickly  supersaturating  with  acetic  acid,  and  recrystallizing 
the  precipitated  allantoin  from  hot  water.  (Schlieper.) 


(Vauquelm  &  ounivaj,  uiih  tour-aided  priams,  rri  sin  a  whose  primitive 
form  IS  a  rbombuliedron.  (Liebig  &  Wohler.) — Cryetala  belonging  to 
the  doubly  oblique  prismatic  system  {^iff.  124);  p:m=56°  42';  v  ;y^ 
95°  15';  11:7=91°  40';  the  ^-facea  Lave  the  strongest  lustre.  (Delfie, 
Jakrb.  praH.  Pharm.  8,  378.)  —  Single  oblique  prismatic  syBtein;  Fig,  93, 
with  "(-face  between  u  and  u';  i-.v.  backwanla  =88°  14';  / :  it  backwards 
^86°  17';  cleavage  easy  parallel  to/.  (Dauber,  Ann.  PkaTtn,.  71,  68.) 
The  crystals  obtained  by  (2)  are  thinner  and  united  in  tufts,  in  conse- 

Juence  of  the  admixture  of  a  trace  of  foreign  matter;  from  this  they  are 
reed  by  combination  with  oxide  of  silver,  separation  therefrom  by  hydro- 
chloric acid,  and  then  crystallized  in  the  ordinary  way.  (Wohler.) 

Tasteless  (Laesaigne),  and  neutral  to  litmus.  (Liebig  &  Wdhler.) 
TralcB  alightlf  acid  and  leddnia  li(ina>  ilightlr.  (Vauquelio  &  Boniva.)  Permanent 
in  the  ait  (Vanqnelin);  anhydrous  (Liebig). 

Lieb.&Wt(hl.    Scbliep.        StSdeler.  Lusaigsf. 

(3)  f*)  (2)  0) 

8  C -.,     48    ....    30-38     30-50    ....    30-02  ....     3013    ....    2815 

t  N        „ 56    ....    35-44     35-34     ....    35-17  ....     35-a5     ....     25-24 

6  H    G     ...      3-80     404     ....      4'04  ....      381     ...     14-60 

6  0 48     ...     30-38     30-:2     ....    30-77  .-    30-79     ....    32-11 

(?N*H'0'  158     ...  100-00     10000     ....  100-00     ....  100-00    ....  lOO-OO 

The  bracketed  numbers  refer  to  the  mode  of  preparation. 

Deeompotitunu.  —  Allaotoin  yields  by  dry  distillation,  carbonate  and 
hydrocyanate  of  ammonia,  a  small  quantity  of  empyreumatic  oil,  and 
a  very  porous  charcoal.  (Lasaaigne.)  —  2.  Over  the  open  fire  it  swells 
up,  blackens,  gives  off  the  odour  of  ammonia  and  bydtooyanic  acid,  and 
leaves  a  tumefied  charcoal.  (Vanquelin  &  Buniva.) 

3.  Heated  with  oil  of  vitriol,  it  yields  sulphate  of  ammonia  and  a 
mixture  of  carbonic  acid  and  carbonic  oxide  gaeea.  (Liebig  &  Wohler.) 

C^N'HH)*  +  6HO  =  4NH>  +  4CCP  +  4CO. 

4.  Allantoin  gently  heated  with  nitric  acid  of  sp.  gr.  1-2  to  T-l,  does 
not  pve  off  any  gas,  but  yields  crystalline  nitrate  of  urea  on  cooling;  on 
evaporating  the  solution  to  dryness,  nitrate  of  urea  and  allanturic acid 
{ix.  447)  remain  (Pelouie): 

C«N'H"0'  +  2HO  -  CSfPH'C  +  CN'H*0=  (Gerhardt). 

Fetouze  giiM  the  equation : 

li(C»N*H'0^  +  2H0  -  C'TPH'O'  +  CiWH'O' 


5.  Allantoin  is  likewise  resolved  into  urea  and  allanturic  acid  by  heat- 
ing with  hydrochloric  and  other  aqueous  acids.  The  same  decomposition 
also  takes  place  when  allantoin  is  heated  with  water  in  a  sealed  glass 
tube  to  110° — 140°,  excepting  that  in  this  case  the  urea  is  further 
resolved  into  ammonia  and  c:irbonio  acid.  (Pelouze.)  —  6.  Allantoin  is 
also  resolved  into  allaniuric  acid  and  nrea  by  the  action  of  peroxide  of 
lead  and  water  at  ordinary  temperatures.  (Pelouze.)  [According  to  what 
eqnation !] 


1 
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7.  The  BolatioB  of  aJlantoiti  in  cold  potash-ley,  depesito  all  the 
allantoin  if  immediately  mixed  with  acids;  hut  in  the  eonrse  of  24  to  48 
honrs,  it  changes  spontaneously  into  hydantoate  of  potash,  and  is  then 
no  longer  precipitated  by  acids,  gives  off  but  little  ammonia  when  boiled, 
and  does  not  at  the  same  time  form  any  oxalic  acid;  by  the  further 
action  of  potash,  the  hydantoate  of  potash  is  resolved  isto  lantanarata 
of  potash  (ix.  445)  and  urea  (Schlieper) : 

first :    C»N*HH>»  +  2HO  -  C^N^H^O*; 

hydantoic  acid 

then:    (W<H»0>  «  C«N«H<0«  +  C^N^HW  (SchUeper.) 

lantanuric  acid. 

8.  Allantoin  boiled  with  aqueooa  potash  or  barrta  is  c>omplete1y 
resolved  into  ammonia  and  oxalic  acid  (Liebig  &  Wbhler) : 

C8N<H«0«  +  lOHO  -  4NH«  +  2C*H«08. 

T  9.  A  solution  of  allantoin  mixed  with  yeast  and  exposed  to  a 
temperature  of  30"",  becomes  on  the  fourth  day  strongly  ammoniacal,  and 
no  longer  contains  allantoin,  but  urea  and  the  ammoniarsalts  of  oxalic 
acid,  carbonic  acid,  and  an  acid  which  may  be  obtained  in  the  form  of 
a  sour  syrup.  (Wohler,  Ann.  Pharm.  88,  100.)  If- 

Combinations.  Allantoin  dissolves  in  400  pts.  of  cold  water  (Las- 
saigne);  in  160  pts.  of  water  at  20^  (Liebig  and  Wohler);  in  30  pts.  of 
hoiling  water,  and  crrstallizes  on  cooling. 

According  to  Liebig  &  Wbhler,  allantoin  does  not  comhine  with  any 
hase  excepting  oxide  of  silver.  C.  Gmelin  and  Liebig  A  WShler  were 
not  able  to  ohtain  the  allantoates  described  by  Lassaigne.  From  solution 
in  hot  dilute  alkalis,  the  allantoin  crystallizes  in  the  free  state.  —  Y.  The 
following  compounds  have  however  been  obtained  by  Limprioht. 

Zinc-Compound,  —  2ZnO,C«N*H»0*  -  ZnO,C*N*H»ZnO«.  —  When  al- 
Ian  loin  is  hoi  led  with  sine-oxide  and  the  liquid  filtered,  the  filtrate  yields 
crystals  of  allantoin,  and  there  remains  a  syrupy  mother- liquor,  which, 
when  mixed  with  absolute  alcohol,  yields  a  precipitate  containing,  after 
drying  at  100^  36*5  per  cent,  of  zinc-oxide  :  the  ahoYO  formula  reqoires 
35  p.  c.  (Limpricht.) 

Cadmium-compound.  —  CdO,C«N*H«0»  =  C^N^HHiUdO*.  Syrupy  mass, 
which,  on  addition  of  alcohol,  solidifies  to  a  white  crystalline  powder. 
The  powder  thus  precipitated  does  not  redissolve  completely  in  water, 
hpt  leaves  a  compound  richer  in  cadmium.  ^The  crystalline  powder  yields 
by  analysis,  28*04  p.  c.  CdO,  the  above  formula  requiring  30  per  cent. 
(Limpricht.) 

Lead- compound.  —  8PbO,2C'N*H'0*  —  R™*  observed  by  Lassaig&e.  —  A 
solution  of  lead  oxide  in  allantoin  deposits  the  compound  by  evapora- 
tion in  crusts,  which  yield  by  analysis  52*5  and  52*8  p.  c.  lead-oxide; 
the  formula  requires  52*9.  Acids  poured  upon  the  compound  produce  a 
slight  effervescence;  the  carbonic  acid  of  the  air  seeoifl  also  to  eacert  a 
decompoeing  action  npon  it  (Limpricht.) 


solves  at  the  boiling  heat  id  a  solution  of  allantom,  forming  a  blue  liquid, 
which  deposits  ereeo  crystals  by  evapor>itioD.  Tli(<se  give  in  two 
analyses  7'23  and  7'36  p.  c.  CaO,  while  toe  formula  requires  82  p.  c 

Merairy-compound».  —  When  an  aqueous  solution  of  allantoin  is 
boiled  with  excess  of  mercario  oxide,  a  certain  quantity  of  the  oxide 
disBotves,  and  two  compounds  are  formed. 

a.  5HgO,3C'N'H*0'.  —  This  compound  separates  from  the  liquid 
filtered  at  a  boiling  heat,  and  left  to  staad  for  sever&l  hours.  It  is  a 
white  amorphous  powder,  which  melts  and  intumesces  when  heated.  It 
is  ineolDble  in  cold  water  and  in  alcohol,  but  dissolves  sparingly  in  hot 
water,  rewlitj  in  hydrochloric,  nitric,  and  sulphuric  acid.  (Liropricht.) 
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6.  3HgO,5CN'H'0».  —  The  mother-liquor  of  a  filtered  and  evapo- 
rated at  100°  to  a  small  bulk,  deposits  this  compound,  after  24  hours,  id 
the  forqt  of  a  mass,  having  the  consistence  of  tarpentine,  and  drying  up 
over  sulphuric  acid  to  a  brittle,  glassy  solid,  which  blackens  at  100  . 
(Limprioht.) 
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The  mather-liqnor  of  a  left  to  evaporate  iponUneoiulT,  depoaits  cryiUlliae  crusts 
of  TRriable  composilion.  (Umpncht.) 

e.  4HgO,3C'N*H'0'.  —  When  water  is  poured  upon  the  compound  6, 
it  swells  up  and  is  converted  into  a  white  pulverulent  mass,  which 
blackens  when  heated  a  little  above  100°.  (Limpricht.) 
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d.  5HgO,2CN*n*0'.  —  An  aqueous  solution  of  allantoin  is  not  pre- 
cipitated by  corrosive  subUmatej  but  mercuric  nitrate,  even  when  verjr 
dilute,  forms  with  it  a  bulky  nou- crystal  line  precipitate  exhibiting  tliia 
composition.  (Tjimprirhf.) 
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....      63-97      65-07 

5HgO,2C8NmfiO« 838     ....  10000 

Allantom  bebaves,  in  fact^  witb  corrosive  sublimate  and  mercuric 
nitrate^  in  tbe  same  manner  as  urea.  (Limpricbt.)  T 

Silver-compound,  —  A  bot  aqueous  solution  of  allantoin  mixed  with 
nitrate  of  silver,  and  tben  witb  ammonia  as  long  as  any  precipitate  is 
formed,  yields  a  wbite  micaceous  powder,  wbicb,  wben  examined  by  tbe 
microscope,  appears  to  consist  of  globules.  It  is  decomposed  by  all  acids 
witb  separation  of  allantoin.  (Liebig  &  Wohler.) 

Liebig  &  Wohler.    WShler. 

8C 48     ....     18-12     18-18 

4N 56     ....     21-13     21-04 

5  H 5     ....       1-88     1-94 

Ag   108     ....     40-75     40-44     ...     4078 

6  0 48     ....     18-12     18-40 

C8N<H»AgO« 265     ....  10000    10000 

Allantoin  dissolves  in  alcohol  more  readily  tban  in  water.  (Vauquelia 
&  Buniva.) 


Hydantoic  Acid. 
C«N*H»0«  ? 

ScHLiEPER.     (1848.)  Ann.  Pharm.  67,  23  2. 

Formation  (p.  262).  — Preparation,  A  solution  of  allantoin  in  strong 
potash-ley  is  set  aside  for  two  days,f  tben  supersaturated  with  acetic  acid 
and  diluted;  hydantoate  of  lead  precipitated  from  it  by  addition  of  neutral 
aeetate  of  lead;  tbe  precipitate  washed,  suspended  in  water,  and  decora- 
posed  by  sulphuretted  hydrogen;  and  tbe  strongly  acid  filtrate  evapo- 
rated in  the  water-bath.  During  the  evaporation,  a  certain  amount  of 
decomposition  appears  to  take  place. 

Properties.  Thick,  uncrystallizable,  very  acid  syrup,  which,  when 
moistened  with  alcohol,  is  converted  into  a  very  friable  mass. 

Decompositions.  The  acid  treated  with  cold  potasb-ley,  evolves 
ammonia,  probably  because  it  has  been  already  partially  decomposed  by 
evaporation,  and  yields  white  flakes  when  evaporated  with  it.  It  docs 
not  form  oxalic  acid  by  boiling  with  potash-ley. 

Comhiiuitioiis.     The  acid  deliquesces  in  the  air: 

When  neutralized  with  aqueous  ammonia,  it  gives  off  ammonia  on 
evaporation,  and  again  becomes  acid. 


soiuiion  01  aiiaotom  in  poiasu  wiid  oceuc  ociu  aiier  iwo  nays,  ana  tnen 
precip'ttatiDs  with  alcohol,  in  the  form  of  an  oily  liquid  which  refracts 
light  Btrongly. 

The  acid  mixes  without  oflerTttsccnce  with  carbonate  of  lada;  the 
liquid,  wbeo  heated,  deposits  yellowlali  white  flukes. 

The  acid  does  not  become  turbid  when  mixed  with  hari/Ui  or  ZiW- 
water;  but,  on  the  addition  of  alcobul,  white  flakes  are  deposited,  which 
redissolve  in  water. 

The  Ifod-ealt  (vid.  gup.')  is  deposited,  after  a  while,  on  the  sides  of  the 
vessel  as  a  thick  white  precipitate,  and  afterwards  fills  the  entire  mixture 
with  thick  white  flakes,  which,  after  washing,  dry  np  to  a  white  powder, 
readily  soluble  in  nitrio,  bat  very  sparingly  soluble  in  acetic  acid,  even 
when  hot. 


PbO 
4N 

.  112 

.    48 
.     56 

.      7 

..     40-15 

,.     i;-20 

..     2007 

2-51 

20-07 

ScUieper  {.t  100°.) 

39-09 

16-75 

190* 

70 

22-22 

C"NWPbO» 

[Tbe  Mlt  prolHbl;  contrint  1  At. 

.  279 

..  10000 
er  «t  100°. 

100-00 

SilvfT-Kilt.  —  The  oily  potash-salt  dissolved  in  water,  forms  with 
nitrate  of  silver  a  thick  white  precipitate,  which  tarns  black  when 
boiled.  The  free  acid  forms,  with  nitrate  of  silver,  a  white  precipitate, 
which  dissolves  partially  when  heated.  This  precipitate  contains  13-12 
p.  c.  {5  At.)  nitrogen  to  45'3I  p.  o.  (2  At.),  silver-oxide,  a  proof  that 
the  acid  has  been  to  some  extent  decomposed  by  evaporation. 

The  acid  is  insoluble  in  alcohol.  (Scnlieper.) 


Primary-nucleus.    <?H". 

Oxygen-nuclm».    C'H'O'. 

Tartaric  Acid. 
C'H'O"  =  C'HW.O*. 

Rbtzius  &  ScHBELB.     Ahh.  der  Schwed.  Akad  der  Wm.  1770,  p.  207j 

also  CrtU.  Chem.  J.  2,  179. 
Matth.  a.  Paecken  (properly  Klaproth).  Dia.  de  xde  et»entiali  tarlari 

God.  1779. 
RicHTER.     Neuere  Gtgentt.  8,  39. 
Thenard.     Ann.  Ckim.  38;  30;  also  Scher.  J.  8,  630. 
OsANN.       Kaitn.  Arch.  3,  204  A  389;  5.  107. 
Bebzelihs.     Ann.   Ckim..  94,    m.  —  Pogg.  19,    305;    36,    A.  — Ann. 

Ckim.  Pkr/».  67,  303;  also  J.  pr.  Chem.  14,  330. 
Bulk:,  Sehw.     04,  180,  &  193;  abstr.  Ann.  I'karm.  2,  39. 
DtrHAS  Sc  PiRiA.     Ann.  Ckim.  Phys.  5,  ?53;  also  Ann.   P&arm,  44,  66; 

also  /.  pr.  Chem.  27,  321. 
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Webther.      J.  pr.  Chem.  32,  385. 

Lauhemt  a  Gerhardt.     Compt  ehim.  1849,  1  &  97;  also  Ann.  Pkarm. 
70,  348;  alao  J.  pr,  Chem,  46,  300. 

Tartertdure,  Tarttyhdure,  Weitudure,  Weintieitutdure,  wegerutlieAei  Wein-^ 
tteintalz,  Sal  enentiale  tartaric  Acide  tartarique.  —  Tartaric  acid  was  first 
obtained  in  the  separate  state  by  Scheele  in  1770,  but  its  existence  in 
tartar  had  been  preyionsl  j  assamed  by  Dohamel,  Matggra^  and  Roaelle 
the  younger. 

Sources.  Partly  free,  partly  combined  with  bases:  in  tamarinds 
(Retzins),  in  the  onripe  berries  of  the  mountain-ash;  the  berries  of  Itktu 
typhhium  and  glahrum,  in  the  wood  of  Qtuuna  amara^  the  bark  of 
Qucusia  Simaraba,  the  root  of  Nymphasa  alba^  the  herb  of  Ckdidoninm 
majuSy  the  root  of  Et^bia  tinctorum,  in  potatoes,  cucumbers,  the  root  of 
Leontodum  taraxacum,  the  corms  of  HeliarUhus  tuberosris,  camomile 
flowers  (Bindbeim),  in  the  herb  of  Rumex  acetom,  in  mulberries,  pine- 
apples, the  leaves  of  Agave  mexicana  (Hoffman),  and  in  senna-leares 
(Cassi'lmann) ;  in  black  pepper,  the  bulb  of  ScUia  maritima,  the  root  of 
Triticum  repens,  Iceland  moss,  and  Lycopodium  compUmatum,  Dessaignes 
{N.  J,  Pharm.  25,  24),  found  this  acid  in  considerable  quantity  in  the 
decoction  of  pelargoniums;  also,  together  with  malic  acid,  in  the  berries 
of  Mahonia  aquifolia;  the  residue  obtained  by  evaporating  the  juice  of 
the  Yine-stock,  he  found  to  consist  chiefly  of  tartrate  of  lime. 

Formation,  1.  In  the  preparation  of  potassium,  (iiL  6),  the  metal 
which  sublimes  is  accompanied  by  a  carbonaceous  mass,  whose  aqueous 
solution  contains  tartrate  of  potash,  together  with  croconate  and  oxalate. 
(Liebig.)      [The  author  did  not  succeed  in  the  preparation  of  the  tartrate  from  this 

mass.]  —  2.  When  lemon-juice  is  kept  for  a  year  in  bottles,  the  greater 
part  of  the  citric  acid  is  converted  into  tartaric.  (Schindler,  Ann. 
Pharm,  31,  280.)  —  3.  When  pyroxilin  is  dissolved  in  potash-ley,  tar- 
taric acid,  or  a  similar  acid  appears  sometimes  to  be  produced.  (Kerch - 
hoff  &  Router,  J.  pr,  Chem.  40,  284.) 

Preparation.     1.  To  1  pt.  of  crude  or  purified  tartar  suspended  in 
boiling  water,    0'27  pt.  or  a  somewhat  larger   quantity,  of  powdered 
chalk,  marble,  or  oyster-shells  is  added,  and  the  mixture  boiled  till  the 
effervescence  entirely  ceases,  and  the  liquid  no  longer 'reddens  litmus. 
Or  tartar  suspended  in  boiling  water  is  exactly  neutralized  with  milk  of 
lime.    The  tartrate  of  lime,  which  settles  to  the  bottom,  is  separated  from 
the  neutral  tartrate,  which  remains  in  solution,  by  decanting  the  liquid 
and  washing  the  deposit  on  linen.  —  a.  The  tartrate  of  lime  thus  obtained, 
is  decomposed  by  digestion  for  a  day  or  two  with  oil  of  vitriol,  amounting 
to  0*4  pt.  of  the  dried  tartrate  of  lime,  or  equal  to  the  carbonate  of  lime 
used,  and  in  any  case  not  less  than  suflicient  for  the  complete  saturation 
of  the  lime,  and  with  12  times  its  weight  of  water.     The  liquid  is  sepa- 
rated from  the  gypsum  by  filtration;  evaporated  to  a  thin  syrup;  sepa- 
rated from  the  precipitated  gypsum  by  straining  through  linen;   and 
then  furthsr  concentnvbed,  whereupon  it  yields  crystals  of  tartaric  acid, 
either  by  standing  for  some  time  in  the  cold,  or  by  further  evaporation. 
—  If  these  operations  have  been  performed  in  vessels  of  tin  or  copper, 
the  metals  thereby  dissolved  must  oe  precipitated  from  the  slightly  con- 


acid,  b;  a  Binall  quantity  of  Bulphiiie  of  calcium,  and  tbe  evnporalioQ 
flniehea  in  vessels  of  glass  or  porcelain.  —  If  tlie  quautlty  of  sulphuric 
acid  Dsed  is  not  anfficient  for  the  complete  decumpoBition  of  the  tartrate 
of  lime,  the  tartaric  acid  obtained  is  mixed  with  a  certain  quantity  of 
acid  tartrate  of  lime,  which  prevents  the  crystallization  of  the  acid,  but 
may  easily  be  decomposed  by  a  smuU  additional  quantity  of  sulphuric 
acid,  which  throws  down  the  lime  as  sulphate.  —  If  the  acid  liquid  con* 
tains  free  snlphurio  acid,  this  acid  remains  in  the  mot  her- liquor,  which 
may  then  be  used  for  the  decumposition  of  fresh  portions  of  tartrate  of 
lime.  The  sulpharic  acid  still  adhering  to  tbe  crystals,  may  be  removed 
either  by  recry stall ization,  or  by  digestion  with  a  small  quantity  of  oxide 
of  lead,  the  GlCraCe  being  subsequently  treated  with  sulphuretted  hydro- 
gen. —  The  brown  colour  of  the  liquid,  which  is  particularly  strong  when 
crude  tartar  is  need,  is  partially  removed  by  digestion  with  charcoal 
powd«Tj  tbe  greater  portion  of  tue  coloaring  matter,  however,  remains 
in  the  mother-liquor.  This  liquid  mar  be  decolorized  hy  -j^^  "f  chlo- 
rate of  potaah.  (Berielius,  Wittstein,  Aeoei*.  57,  228.)  — 6.  The  solution 
of  neutral  tartrate  of  potash  separated  from  the  ta,rtrate  of  lime,  vields, 
when  precipitated  by  liydrochloTste  ur  acetate  of  lime,  or  when  decom- 
posed by  half  an  hour's  boiling  with  sulphate  of  Ume  (Dtsfoeses,  /. 
J'iiann.  15,  613),  an  equal  quantity  of  tartrate  of  lime,  which  may  h« 
washed  and  treated  as  aoove.  Compuc  ho^itx.  Crtll.  Ann.  1799,  1,  i)9)  Buc- 
hoU,  A.  7r  7,  1,  21 1  Grindel,  ScAtc.  13.  3»S.) 

2.  One  part  of  tartar  is  neutralised  with  carbonate  of  potash;  the 
aqueous  mixture  boiled  fur  an  hour  with  8  pts.  of  bnmt  Itme;  the 
decoction,  which  contains  cauntic  potash  free  from  lime,  filtered  while 
still  hot;  and  the  precipitated  tartrate  of  lime  washed,  freed  from  excess 
of  lime  by  means  of  bydrocblorio  oi  acetic  acid,  and  treated  as  above. 
(Osann,  Jtatfn.  AtcK.  5,  107.) 

3,  Tartar  is  gradually  added  in  excess  to  a  boiling  mixture  of  1  pt, 
oil  of  vitriol  and  3  pts.  water;  the  excess  of  tartar  (tofcether  with  gyp- 
sum,) left  to  crystallize  ont  by  cooling;  the  remaining  liquid  evaporated 
to  a  small  bulk,  and  the  tartaric  acid  removed  from  it  hy  cold  alcohol, 
while  hisulpbate  of  potash  remains.  (Fabroni,  Ann.  Chim.  Fhyt.  25,  9.) 

—  [The  aloohol  may  produce  UrtroTiDic  acid,  ia  which  caw  continaed  boiUug  wilb 
waUT  will  be  requir«l  to  aipel  h.] 

PropertJa.  Large,  transparent,  colourless  prisma  belonging  to  the 
oblique  prismatic  svstem.  Fig.  109;  no  cleavage  ;  t  ;  u  or  u'  ^  97°  10'; 
w:w'  =  88" 30';  i-'a=  128°  15';  t:c=  134°  50';  i:  wr:  100°  47';  t :/; 
backwards  =  1Z2°  4.V;  one  of  the  w-faces  is  often  disproportionately 
large.  (Brooks,  Ann,  Phil.  22,  118.)  —  Fig.  109,  together  with  trunca- 
tion-faces between  a  and  i  and  between  u  and  i;  i:u  =  97°  10';  i  :  a  :=: 
128''34';i:/=  122''30'j  i:e  =]Sa°  ff;u  r/=121''4';  w  :  e  =  125''I5'; 
m:o  =  129*20';  a:a=  102°  51';  «:/=  102°  30;  cleaves  easily  parallel 
.  to  t.  (Prevostage,  N.  Ann.  Chim.  Phya.  3,  129.)— They  are  oblique 
rhombic  prisms,  about  =  fig.  80,  with  one  other  fece  *,  between  i  and 
m;  bat  of  the  four  A-faces,  only  the  two  on  the  right  side  are  present, 
above  and  below,  not  those  on  the  left,  whereby  the  crystals  are  rendered 
ansym metrical,  a  feet  which  is  connected  with  their  thermo-electric 
properties  (and  with  their  optical  relations,  according  to  Pa.'<teu[).  i  :  m 
=!81°;  •:«=145''13';  m:«=99°45';  i:A  =  136°,  (Hankel,  Pogg. 
49,  500;~compar«  aim  Haberle,  TatcAerA.  1805, 160;  Soret,  ^uhtnh. 
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1823,  141  j  Bernhardi,  iV.  Tr.  7,  2,  40;  Peclet.  Ann.  Ckim.  Phyt.  31,  78; 
Em.  Wolff,  J.  pr.  Chem.  28,  138;  Rammelsberg,  Pogg.  96,  23).  — Sp. 
gr.  1*75.  (Richter.)  —  The  acid  shinos  when  rubbed  in  the  dark,  like 
sugar.  (Bouchardat,  N.  J,  Phami,  15,  440.)  -r-  Melts  at  170°  to  a  trans- 
parent colourless  liquid.  Tiistes  strongly  but  pleasantly  sour,  and  reddens 
litmus.  Its  concentrated  solution  yields,  with  quantities  of  ammonia 
and  potash  not  sufficient  to  neutralize  it,  granular  precipitates,  and  with 
excess  of  lime-water,  white  flakes  soluble  in  excess  of  the  acid  and  in 
sal-ammoniac. 

Crystallized.  Proat.     Herrmann.  DlSbereiner.  Ure.  Berthollet. 

8  0 48     ....     32  ....     32     ....     32*50     ....     32*42     ....  3112  ....     24-41 

6  H    6     ....       4  ....       4     ....       419     ...       2*94     ....       2*76  ....       5-57 

12  O    96     ....     64  ....     64     .  .     63*31     ....     6464     ....  65*82  ...     7002 

C8H«0"  ....  150     ....  100     ....  100     ....  100*00     ....  100*00     ....  10000     ....  10000 

The  radical  theory  assumes  a  hypothetical  anhydrous  tartaric  acid  = 

Decompositions.  1.  Tartaric  acid  heated  merely  till  it  melts,  which 
takes  place  at  170°  to  180°,  is  conyerted,  without  perceptible  loss,  into 
metatartaric  acid  (Laurent  &  Gerhardt);  when  melted  for  a  longer  time, 
or  at  a  stronger  heat,  it  is  conyerted  chiefly  into  tartralic  acid,  then,  with 
loss  of  2  At.  water,  into  tartrelic  acid  and  tartaric  anhydride.  (Bra- 
connot,  Fremy,  Laurent  &  Gerhardt.)  According  to  Weniselos  {Ann, 
Pharm.  15,  133,)  the  acid  begins  to  boil  at  150°. 

2.  When  the  acid  is  gradually  heated  to  220°,  it  swells  np  consi- 
derably, and  is  yery  apt  to  froth  oyer;  becomes  continually  browner; 
then  loses  its  yiscidity,  so  that  it  boils  without  tumefaction;  continually 
giyes  off  carbonic  acid  gas,  loaded  with  yapours  of  acetic  and  pyrora- 
cemic  acids;  and  yields  a  colourless  watery  distillate^  which  smells  of 
acetic  acid  and  empyreumatic  oil,  has  ar  sharp  sour  taste,  continually 
becomes  more  concentrated,  and  only  towards  the  end  acquires  a  yellowish 
colour,  and  contains  a  small  quantity  of  empyreumatic  oil,  which  causes 
it  to  become  turbid  when  mixed  with  water.  This  distillate,  when  yery 
slowly  distilled  oyer  the  water-bath,  yields  acetic,  (no  formic,)  and  then 
pyroracemic  acid,  together  with  a  trace  of  wood-spirit,  or  something  of 
that  kind,  and  leaves  a  thick  brown  syrup  containing  crystals  of  pyro- 
tartaric  acid.  The  residue  left  at  220°  in  the  distillation  of  tartaric 
acid,  is  black,  semifluid,  hard  after  cooling,  has  the  appearance  of  char- 
coal, and  at  a  higher  temperature,  yields  marsh-gus  and  empyreumatic 
oil,  while  a  soft  bulky  charcoal  remains.  (Berzelius.)  —  The  acid  distilled 
between  170°  and  190°  yields  large  quantities  of  carbonic  acid,  water, 
and  pyrotartaric  acid,  but  yery  little  defiant  gas,  acetic  acid,  empyreu- 
matic oil,  and  charcoal;  if  the  distillation  takes  place  between  200  and 
300°,  the  first  three  products  diminish  and  the  last  three  increase;  and 
by  distillation  oyer  the  open  fire,  yery  little  pyrotartaric  acid  is  obtained, 
together  with  small  quantities  of  water  and  carbonic  acid^  but  on  the 
other  hand,  highly  concentrated  acetic  acid,  and  large  quantities  of 
defiant  gas,  empyreumatic  oil,  and  charcoal.  (Pelouze,  Ann.  Chim.  Phys. 
56,  297.)  — 100  pts.  of  tartaric  acid  yield,  when  distilled  with  yarious 
degrees  of  rapidity,  28  to  70  pts.  of  watery  distillate,  (containing 
0*3  to  0*5  pyrotartaric  acid,)  47  to  0  8  pts.  empyreumatic  oil,  and  12*5 
pts.  or  a  much  smaller  quantity,  of  charcoal.  (Gruner,  iV.  Tr.  24,  2,  57.). 


iBSB  empyreumauo  on.  ^/l^ppe.J  —  lanario  Mia  euDj«ctea  W  ary  aiacuia- 
tion  with  spongy  platinum,  yields  pure  carbooic  acid  ms,  and  a  tratiB- 
parent,  colonrless,  crystal  I  i  sable  distillate.  (Reiset  &  MilloD,  If.  Ann. 
Chim.  Fhyt.  8,  285.)  —  T.  The  distillate  obtained  at  200°  is  colourleas, 
and  learea,  when  evaporated,  a  scarcely  perceptible  residue  of  pyrotar- 
tarioaj;id;  the  gas  evolved  at  and  below  that  temperature  ia  carbonic 
acid,  with  but  little  carbonic  oxide.  At  220°,  the  fused  tartario  acid 
becomes  more  viscid,  and  acquires  a  yellow-brown  colour;  the  pale- 
yellow  distillate  contains  but  little  pyrotartatic  acid,  nnd  the  evolved 
fas  consists  of  airbonio  acid  with  ^  to  ^  carbonic  oxide.  At  220°  the 
ecompofiition  of  the  tartaric  acid  is  still  incomplete;  at  higher  tempe- 
ratures, the  distillate  is  mote  highly  coloured,  and  the  evolved  carbonic 
acid  is  accompanied  by  increasing  quantities  of  carbonic  oxide  (the  pro- 
portion ultimately  reaching  the  half);  no  hydrocarbons  are  formed. 
Small  quantities  of  tartaric  acid  mny  be  complet«ly  decomposed  in  the 
oil  bath  at  300°,  leaving  only  a  very  small  quantity  of  carbonaceous 
residue.  When  the  acid  is  distilled  over  the  open  fire,  the  distillate 
consists  chiefly  of  acetic  and  pyrorac«mic  acids,  together  with  aldehyde, 
acetone,  and  other  substances,  as  in  the  distillation  of  sugar :  on  recti- 
fying tbis  distillate,  the  portion  which  goes  over  between  IOj"  and  120°, 
consists  chiefly  of  acetic  acid;  that  between  130°  and  180°,  of  pyrora- 
cemic  acid;  and  that  between  180°  and  1D0°,  of  pyroraoemio  and  pyro- 
tartaric  acids.  From  these  results  it  appears,  that  anhydrous  tartaric 
acid  is  resolved  by  strong  and  sudden  heating  into  acetic  acid,  carbonic 
acid,  and  carbonic  o\ide  : 

CII"0»  =  C<H*0'  +  2CO'  +  2C0i 

but  by  slower  and  more  gentle  heating,  into  hydrat«d  pyroracemic  and 
carbonic  acid: 

C"H'0'°=  CH'0>  +  200'; 

the  two  processes  may  take  place  together.  (V^lckel.  Ann.  Pharm.  89, 
57;  see  also  in.  418.)    1. 

3.  Tartaric  acid  heated  in  the  air,  froths  up,  emits  an  odour  of  burnt 
sugar,  takes  Are,  and  leaves  a  soft  charcoal.  —  4.  Tartaric  acid  mixed 
with  spongy  platinum  and  heated  in  a  stream  of  oxygen  go*,  begins  to 
form  carbonic  acid  and  water  at  160°,  and  at  250°,  is  completely  resolved 
into  these  two  products.  (Reiset  &  Millon.) 

5.  Chloriru  scarcely  exerts  any  decomposing  action  on  the  aqueons 
acid.  (Liebig.)  —  G.  Hot  nitric  acid  decomposes  tartaric  acid  into  acetic, 
oxalic,  and  saccharic  acid.  (Hermbatadt.)  The  nitric  acid  solution 
mixed  with  basic  acetate  of  lead,  and  heated,  deposits  crystals  of  oxalo- 
nitrate  ofl  ead.  (Johnston.)  — If.  Finely  pulverized  tartaric  acid  dissolves 
quickly  in  4^  times  its  weight  of  mono-hydratcd  nitric  acid;  and  on 
agitating  the  solution  with  an  equal  volume  of  sulphuric  acid,  it  forms  a 
crystalline  pulp,  which,  after  the  sulphuric  acid  has  been  absorbed  by 
continued  pressure  between  porous  plates,  forms  a  loose,  white,  silky,  mass, 
emitting  white  fumes  in  the  air.  This  product  consists  of  nilrikartarie 
aeid.  (Dessaignes,  Compt.  rend.  34,  731.)  %.  — 7.  Boiling  aqueous  iodie 
nndperiodic  acids  slowly  decompose  tartaric  acid,  with  formation  of  tartaric 
acid  and  liberation  of  iodic.  (Benckiser,  Millon.) 

8.  Tartaric  acid  gently  heated  with  a  three  or  fourfold  quantity  of  oil 
«f  vitriol,  till  sulphurous  acid  is  about  to  escape,  is  partly  converted  into 
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tartralio  afid  tartrelio  acids.  (Fremy.)  —  When  tironglj  beated  with  a 
small  quantity  of  oil  of  vitriol,  the  acid  yields  carbonic  oxide,  carbonic 
acid,  and  sulphurous  acid,  and  leaves  a  black  mixture;  but  when  sub- 
jecte<l  to  a  gradually  increasing  beat  in  contact  with  a  large  excess  of 
fuming  oil  of  vitriol,  it  yields  at  first,  without  any  blackening,  carbonic 
oxide  and  sulphurous  acid  gases  (without  any  carbonic  acid)  in  the  ratio 
of  4  :  1,  and  ultimately  carbonic  oxide,  carbonic  acid,  and  salphnrooa 
acid,  in  the  proportion  of  3  :  1  :  2  (Dumas  &  Piria): 

C»H«0»  +  2SO»  -  6H0  +  SCO  +  2S0« ; 

but  at  the  temperature  which  is  ultimately  attained,  1  vol.  of  carbonic 
oxide  out  of  the  four  is  oxidised  by  the  sulphuric  acid  to  carbonic  acid^ 
and  1  vol.  more  of  sulphurous  produced  thereby  at  the  same  time. 
(Dumas  &  Piria.)  The  evolution  of  carbonic  oxide  had  been  previously 
observed  by  Dobereiner.  (GUb,  72,  201.) 

9.  A  cold  mixture  of  equal  parts  of  tartaric  acid  and  hickronuUe  of 
potath  and  a  small  Quantity  of  water,  assumes  a  dark  greenish  brown 
colour;  becomes  gradually  heated  to  the  boiling  point;  gives  off  a  large 
quantity  of  carbonic  acid;  and  leaves  a  dark  greenish  brown,  nearly  black 
liquid  containing  formic  acid.  (Winckler,  JKepert.   46,  466;  65,  189. — 

10.  Tartaric  acid  reduces  vanadic  acid  to  vanadic  oxide.  (Berzelius.)  — 

11.  Heated  with  peroxide  of  manganese  and  water,  it  becomes  hotter,  and 
gives  off  carbonic  and  formic  acids  with  strong  effervescence,  while  for- 
miate  and  tartrate  of  manganese  remain  in  solution;  on  addition  of 
sulphuric  acid,  the  tartaric  acid  is  completely  decomposed,  and  all  the 
formic  acid  expelled,  with  formation  of  sulphate  of  manganese.  (D&be- 
reiner,  Gilb.  71,  107;  also  Schw.  35,113;  Persoz.) — 12.  Crystallized 
tartaric  acid,  to  the  amount  of  150  pts.  (1  At.)  triturated  with  480  pts. 
(4  At.)  peroxide  of  lead  at  16°,  rises  in  a  few  seconds  to  a  red  heat,  and 
burns  away  with  a  glimmering  light,  giving  off  carbonic  acid  gas  with  an 
odour  of  formic  acid.  (Walcker,  Fogg.  5,  536.)  —  Bdttger  (J.  pr.  Chem, 
8,  477)  prefers  5  pts.  of  well-dried  tartaric  acid  and  16  pts.  of  the 
peroxide.  —  When  1  pt.  of  tartaric  acid,  5  pts.  of  peroxide  of  lead,  and 
10  pts.  of  water  are  mixed  at  ordinary  temperatures,  pure  carbonic  acid 
is  evolved,  and  a  solution  of  formiate  of  lead  obtained,  while  the  undo- 
composed  portion  of  peroxide  of  lead  is  often  mixed  with  tartrate  and 
carbonate  of  lead.  (Persoz,  Compt.  rend.  11,  5'i2;  also  J.  pr.  Chem.  23, 54; 
Bottger,  Beiir.  2,  124.)  — 13.  Tartaric  acid  boiled  with  iilver-toltUion 
reduces  the  silver;  if  it  be  boiled  with  potash  and  oxide  of  silver  as  long 
as  the  latter  continues  to  be  reduced,  the  acid  is  converted  into  oxalic 
acid  with  evolution  of  carbonic  acid.  (Erdraann,  Ann.  I^harm.  21,  14.)  — 
14.  Tartaric  acid  neutralized  by  alkalis  (but  not  the  free  acid)  reduces 
gold  from  the  chloride  without  evolution  of  carbonic  acid  (Pelletier),  and 
platinum  from  the  bichloride  in  the  form  of  platinum-black,  with  evolution 
of  carbonic  acid.  ^R.  Phillips,  FhU  Mag.  J.  2,  94.)  —  Neutral  tartrate  of 
potash  added  to  solution  of  mercuric  chloride  forms  a  precipitate  of  calomel, 
even  in  the  dark.  (Brandos,  Ann,  Fharm.  11,  88.) 

15.  Heated  potassium  and  sodium  decompose  the  acid  with  strong 
effervescence,  the  latter  also  with  slight  emission  of  light,  yielding  char- 
coal and  alkali.  (Gay-Lussac  <&  Th^uard.) 

16.  Aqueous  tartaric  acid  decomposes  by  keeping,  but  only  in  the 
dilute  state,  producing  a  small  quantity  of  acetic  acid;  when  digested  for 
some  weeks  w^ith  alcohol,  it  is  converted  into  vinegar.  (Bergman.)  — 
%  According  to  Wittetein  {N.  Jahrb,  Fharm.  2,  229),  the  aqueous  sola- 


water  exhibited  after  the  lapve  of  a  year  —  during  whioh  a  fungus  bad 
formed  in  it — the  original  amoiint  of  add.  —  According  to  St^eler  & 
Kraose  {Chan.  Gat.  1855,  67),  a  fresh  solution  of  taftario  acid  does  not 
reduce  an  alkaline  solotion  of  cuprio  oxide  at  a  boiling  he&t;  but  a  solu- 
tion wbioh  has  been  kept  for  some  time  effects  the  reduction,  and  with 
greater  rauidity  as  it  is  more  dilute. 

17.  When  a  solntion  of  neutral  tartrate  of  potash  is  subjected  to  the 
action  of  a  powerful  voltaic  current,  the  gas  evolved  at  the  positive  pole 
contains  caroonic  acid  and  carbonic  oxide,  resulting  from  the  combustion 
of  the  acid  hy  oxjgen  eyolved  at  that  pole  from  the  water.  (Martens, 
Inttit.  1853,  117.)  If- 

Oombinatioiu.  With  Water.  —  Aqwoiu  Tartaric  acid.  —  The  acid 
dissolves  in  ^pt  of  cold  and  in  a  still  smaller  quantity  of  boiling  water. 
The  concentrated  solution  has  the  consistence  of  a  syrup. 

100  pts.  of  the  aqueous  solution  contain  of  the  crystalliied  acid: 

According  to  lUchter. 


8p.  F- 

Acid. 

Sp.  (r. 

Acid. 

1-36 

..     64-56     . 

.     1-16     .... 

3206 

1-32 

..     6B'75    . 

.     1-12     .... 

24-98 

1-28 

..     52-59     . 

.     1-08     .... 

1745 

1-24 

..     46-03    . 

.     104     .... 

9-06 

120 

..     3904    . 

Accordio 

g  to  Ottna  (Xoi/B.  Airh. 

3,  396.) 

Sp.gr. 

Add. 

Sp.gr. 

Add. 

1-27* 

..     51-42     . 

.     1-109    ., 

22-27 

1208 

..     40-00    . 

.     1-068    .. 

14-28 

1174 

.,     34-24     . 

.     1-023    .. 

S-00 

1155 

..     3076    . 

.     1-008    .. 

1-63 

1-132 

..     2500 

The  acid  dissolved  in  water  turns  the  plane  of  polariiation  of  a 
luminous  ray  to  the  right  (vii.  65),  the  angle  of  deviation  corresponding 
exactly  to  the  quantity  of  acid  traversed  by  the  ray  (Biot,  Compl.  rend. 

also  I'offff.  38,  179).  —  %■  The  greater  number  of  optically  active  sub- 
stances eshibit  the  same  ipfcific  rotatory  power,"  whether  they  are  used  in 
the  pure  state,  or  diluted  to  any  extent  with  optically  inactive  solvents. 
But  tartaric  acid  and  its  compounds  form  an  exception  to  this  rule.  The 
optical  power  of  the  molecules  of  tartaric  acid  is  continually  increased 
by  addition  of  water,  and  in  a  still  greater  degree  by  the  addition 
of  extremely  small  quantities  of  boracic  acid,  which  is  itself  iuao- 
tive.  —  The  dispersion  of  the  planes  of  vibration  of  the  different 
coloured  raya  hy  circular  polarization  likewise  exhibits  exceptional  rela- 
tions in  the  case  of  tartaric  aeld.  In  all  other  snbstanous,  the  deflection 
increases  with  the  refrangibility  of  the  ray;  but  in  tartaric  acid,  the  plane 

*  Let  a  deoote  tha  dcriition  of  Che  plane  oT  vibrition  of  tbe  nj  in  its  puuge 
throngh  ■  itnktum  of  liquid  of  length  I  and  denaitj  t,  sad  ■  the  quuititf  of  the 
opticBUj  ■ctive  lubetance  in  the  onlt  of  weight  of  the  lolation :  then : 

'<■'  -  -rh 

l>  the  ipecifiG  rotatoTT  power  bi  the  giim  coloured  ray.  (Kot.) 
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of  vibration  of  the  green  ray  is  more  strongly  deflected  than  those  of  the 
red  and  blue,  and  that  of  the  violet  least  of  all.  Moreover,  the  ratios  of 
these  angles  of  deviation  are  altered  by  addition  of  T^ater  and  boracic 
acid,  being  thereby  brought  nearer  to  the  ordinary  deviations  produced 
by  other  bodies.  Even  -^l-^  of  boracic  acid  is  sufficient  to  reduce  the 
abnormal  dispersion-relations  of  tartaric  acid  to  the  normal  relations 
observed  in  quartz,  sugar,  &c.  Hence  it  appears  that  the  molecules  of 
tartaric  acid  are  altered  in  their  chemical  nature  by  addition  of  water, 
and  still  more  of  boracic  acid,  without  however  undergoing  actual 
decomposition.  (Biot,  N.  Ann.  Chim.  Phys.  36,  257;  abstr.  Compt. 
rend,  35,  233;  Instit,  1852,  349;  Ann.  Pharm.  84,  160;  Jahresher, 
1852,  165.)  IT. 

Tartaric  acid  with  Boracic  acid. —  The  two  crystallized  acids  triturated 
together  while  warm,  unite  even  out  of  contact  of  air,  iuto  a  pasty  mass, 
which  solidifies  on  cooling,  and  deliquesces  in  the  air.  (Thevenin, 
J,  Pharm.  2,  421.)  —  A  mixture  of  pulverized  tartaric  and  boracic  acids 
deliquesces  in  air  saturated  with  moisture,  in  which  either  of  the  two 
acids  in  the  separate  state  would  remain  dry.  Boracic  acid  dissolves 
more  abundantly  in  water  containing  tartaric  acid  than  in  pure  water, 
though  the  solubility  does  not  increase  exactly  in  proportion  to  the 
quantity  of  tartaric  acid  present.  By  repeated  crystallization,  all  the 
boracic  acid  may  be  recovered  from  the  solution.  (Soubeiran,  J.  Pharm. 
10,  395;  also  Mag.  Pharm.  8,  221.)  —  Accordiug  to  Wittstein  {Pharm. 
Centr.  1851,  61),  boracic  acid  does  not  form  a  chemical  compound  with 
tartaric  acid  without  the  intervention  of  a  base.  The  deliquescence  of  a 
mixture  of  the  two  acids  arises  from  the  boracic  acid  abstracting  from 
the  tartaric  acid  a  portion  of  its  water,  and  thereby  converting  it  into 
hygroscopic  tartaric  acid. 

Tartaric  acid  witli  N Uric  oxide.  —  The  aqueous  acid  saturated  at  37^ 
(but  not  the  pulverized  acid)  absorbs  a  considerable  quantity  of  nitric 
oxide  gas.  The  colourless  liquid,  after  a  while,  deposits  needles  which 
appear  to  consist  merely  of  tartaric  acid;  it  evolves  no  gas  even  when 
boiled,  but  produces  a  deep  brown  colour  with  protosulphate  of  iron. 
(Reinsch,  J.  pr.  Chem.  38,  394.) 

Tartrates.  —  The  acid  has  a  powerful  affinity  for  bases.  Its  alcoholic 
solution  does  not  decompose  carbonates  nnless  water  be  present  (Pelouze), 
because  tartrates  are  insoluble  in  alcohol.  (Braconnot.)  —  The  acid  forms 
chiefly  neutral  salts  =  C*H*M»0'»,  and  acid  salts  =  C®H*MO'".  Respecting 
the  salts  in  mrhich  the  metallic  oxide  contains  30,  see  especially  those  of  uranic  and 

antimonic  oxide Like  free  tartaric  acid,  all  tartrates  dissolved  in  water 

turn  the  plane  of  polarization  of  light  to  the  right;  only  the  concentrated 
Bolntion  of  tartrate  of  alumina  in  water,  and  the  solution  of  tartrate  of 
lime  in  hydrochloric  acid,  exhibit  rotation  to  the  left.  (Biot,  J.  Chim. 
m^d.  12,  8.)  With  this  is  connected  the  fact  that  the  crystals  of  a'l 
tartrates  are  hemihedral,  and  exhibit  unsymmetrical  faces  on  the  right 
side,  excepting  the  neutral  tartrate  of  lime,  which  likewise  exhibits  the 
opposite  optical  relation,  t  (Pasteur, 'A'.  Aiin.  Chim.  Phys.  24,  442;  — 
Compt.  rend.  29,  297;  Chein.  Soc.  Qu.  J.  3,  79;  further,  N,  Ann.  Chim, 
Phys.  38,  437;  Compt,  rend.  35,  176;  Ann.  Pharm.  84,  157.)  —  The 
tartrates  yield  by  dry  distillation  the  same  products  as  the  free  acid, 
viz.  carbonic  acid,  and  a  carburetted  hydrogen  gas,  acetic  acid,  pyro- 
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tartaric  acid,  enipjreumatio  oils  of  various  degrees  of  volatil 
leare  a  carbonaceous,  often  pjrophoric  residue.  When  heated  ic 
they  emit  an  odour  of  malic  acid.  Their  dilute  solutions  are  in 
become  mould j.  A  dilute  solution  of  tartrate  of  potash,  mixei 
small  quantity  of  ferment,  e,  g*  an  aqueous  extract  of  almo 
prepared  in  the  cold  and  left  in  a  warm  place,  is  quickly  conve; 
carbonate.  (Buchner,  Jun.  Ann,  Pharm.  IS,  203.)  —  The  solubh 
form  with  tartaric  acid,  neutral  salts  which  are  easily  soluble  i 
and  acid  salts  which  are  sparingly  soluble.  The  neutral  tarl 
most  other  bases  are  insoluble  or  sparingly  soluble  in  water,  but 
on  addition  of  tartaric  acid.  These  salts  likewise  dissolve  re 
hydrochloric  or  nitric  acid.  All  tartrates  dissolve  in  excess  of 
ammonia,  potash,  or  soda,  excepting  the  silver-salt,  which  is  i 
in  potash  and  soda,  and  the  mercury-salts,  which  are  not  poluble 
of  the  three  alkalis.  From  the  solution  of  a  tartrate  in  water 
bisulphate  of  potash  throws  down,  after  a  while,  a  precipitate  of  b 
of  potash.  —  Tartaric  acid  forms  a  great  number  of  double  salts. 

Tartrate  of  Ammonia.  —  a.  Neutral,  —  The  aqueous  acid 
turated  with  carbonate  of  ammonia,  is  evaporated,  with  frequent 
of  carbonate  of  ammonia,  and  cooled  to  the  crystallising  point, 
parent,  colourless  prisms  belonging  to  the  oblique  prismatic 
Fig,  89;  but  instead  of  the /-face  there  is  an  0-face  between  • 
i  :  i»  =  91°  51'j  t:e=127*40';  c  :  w  s=  140«»  29';  a:a  =  l 
i  :  a  =  124''  55'-,  a  :  h  below  =  124°  24';  a  :  a  at  the  side  = 
1  :  a  =  1 16°  50';  i  :  A  =  88°  56';  e  :  a  =  137°  39';  m  :  a  =  ] 
f  :  a  ==  110°  28'.  The  a-faces  at  one  end  are  enlarged  so  as  to  o 
the  a  and  h  faces.  (Prevostaye,  N,  Ann,  Chim,  Phys,  3,  12£ 
crystals  are  therefore  hemihedral ;  they  cleave  easily  parallel  to  i,  ( 
eomp.  Neumann,  Schw,  64,  197;  Rammelsberg,  Fogg,  96,  23 
cording  to  Pasteur  also  (iV.  Ann,  Chim,  Phys.  42,  418;  Compt,  ^ 
20;  Jakra^er,  1854,  395)  this  salt  is  dimorphous.  From  a  sol 
the  acid  ammoniaHsalt  supersaturated  with  ammonia,  it  separate 
above-described  crystals  of  the  oblique  prismatic  system;  but 
solution  of  that  salt  mixed  with  neutral  malate  of  ammonia 
active  or  inactive,  but  most  readily  with  the  latter),  the  neutral 
of  ammonia  separates  in  crystals  having  the  same  composit 
properties  as  the  preceding,  but  belonging  to  the  right  prismatic 
(See  also  N.  Ann.  Chim,  Fhys,  38,  437.)  — The  salt  tastes  lil 
effloresces  in  the  air  from  loss  of  ammonia,  is  decomposed  1 
and  dissolves  readily  in  water.  —  Its  solution,  exposed  to  light 
a  year,  exhibits  scarcely  any  ^turbidity,  but  becomes  alkalme. 
Br.  Arch.  4,  257.) 

CryHali.  .  ^"J**     Rammeliberg 

8  0 48  ....  26-09  ....  25*7     ....  26«22 

2N 28  ....  15-22  ....  ....  14-88 

12  H 12  ....  6-52  ....  6-6     ....  6-55 

120 96  ....  5217  ....  ....  52-85 

C«ll*(NHyOM....  134  100-00     ....  ....  100-00 

Or: 

Dalk. 

2NH» 34    ....     18-48     16-16 

C»H<0" 150    ....     81-52 

184     ....  100-00 
VOL.   X. 
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6.  AM,  -^  The  concentrated  aqneous  Bolotion  of  salt  a,  or  aqueous 
ammonia,  mixed  with  an  excess  of  concentrated  tartaric  acid,  yields  so 
copious  a  precipitate  of  the  sparingly  soluble  acid  salt  in  the  form  of 
delicate  needles,  that  it  solidifies.  —  The  transparent,  colourless  crystals 
belong  to  the  right  prismatic  system;  Fig»  56,  but  with  m-faces  in  addi- 
tion, and  always  two  faces  l>etween  u  and  t;  i:»=110°32';  i  :  a=z 
141°  12';  a  :  a  behind  =  127''  12';  u:u'  =  70°  44';  t:a=  116°  24'; 
t  ;  u=i  125°  22'.  (Prevostaye.)  According  to  Pasteur,  the  crystals  ex- 
hibit hemihedry  to  the  right  by  bevelling  in  opposite  directions,  some- 
what as  in  Jig.  72,  so  that,  standing  opposite  to  t,  the  upper  bevelling 
face  lies  to  the  right.  IT.  According  to  a  later  investigation  of  Pasteur  s 
{^,  Ann,  Ch.  Fhy$,  88,  446;  Jahreiher,  1853,  415)  the  crystals  of  this 
salt  belong  to  the  oblique  prismatic  system;  and  are  holohedral  when 
obtained  from  a  solution  in  pure  water  or  weak  nitric  acid,  but  hemi- 
hedral  when  crystallised  from  a  solution  mixed  with  a  considerable 
quantity  of  acid  tartrate  of  soda.  %. 

Cryitals.  Dam.  &  Piria. 

8  C  48     ....     28*74     28-8 

N  14     ....      8-38 

9  H 9     ....      5-39    5-6 

12  O 96    ....     67-49 

C9H«(NH<)0»   167    ....  10000 

Or: 

Dnik. 

NH»    17    ....     11-08     10-68 

C»H«0>* 150     ....     89-82 

C8H»(NH*)0»  167    ....  10000 

%,  Acid  Tartromalajte  of  Ammonia,  —  Acid  tartrate  of  ammonia  com- 
bines with  the  acid  ammonia-salt  of  optically  active  maiic  acid  in  equal 
numbers  of  atoms.  From  a  solution  of  the  two  salts  in  this  proportion 
in  a  large  quantity  of  hot  water,  the  acid  tartrate  crystallizes  on  cooling : 
the  mother-liquor  when  evaporated  and  cooled,  yields  the  double  salt  in 
indistinct  prisms  (thick  acuminated  prisms);  and  from  the  mother-liquor 
decanted  from  these  crystals,  and  again  evaporated  and  cooled,  the  same 
double  salt  is  deposited  in  white  warty  nodules;  the  last  mother-liquor 
yields  nothing  but  acid  malate  of  ammonia.  —  From  a  solution  of  equal 
numbers  of  atoms  of-  acid  tartrate  and  acid  malate  of  ammonia  in  only 
four  times  their  weight  of  hot  water,  the  double  salt  crystallizes  on 
cooling,  mixed  with  acid  tartrate  of  ammonia,  every  two  tables  of  the 
double  salt  having  a  narrower  table  of  pure  acid  tartrate  of  ammonia 
inserted  between  them.  —  The  double  salt  is  best  obtained  by  dissolviuff 
1  pt.  of  acid  tartrate  and  2  pts.  of  acid  malate  of  ammonia  in  1 5  pts.  of 
hot  water,  and  leaving  the  solution  to  crystallize.  —  It  dissolves  in 
11*8  pts.  of  water  at  15  .  The  solution  acts  upon  polarized  light  exactly 
in  the  same  manner  as  a  mixture  of  the  two  simple  salts  in  equal 
numbers  of  atoms.  When  recrystallised,  it  undergoes  partial  decom- 
position.   (Pasteur,  N.  Ann.  Chim.  Phys,  38,  437;  Jahresher.  1853,  417.) 

CalculatioHf  according  to  Paiieur. 

C«H»(NH0O« 167  ....  52-51 

C^H'^(NH^)0>P 151  ....  47-49 

C»H»(NH<)0»  C«H*(NH*)0» 318  ....  10000 


carbonate  of  poluh  or  carbooate  of  lime  till  it  is  neutralised.  On  evapo- 
rating the  solution,  it  U  obtained  in  the  form  of  a  white  powler,  having 
a  saline  bitterish  toete.  Ctjatallizea  by  slow  evaporation  in  transparent, 
colourless  prisms  belonging  to  the  oblique  prismatic  system.  Nearly  the 
form  of  Fig.  109,  without  o-faceaj  i  ;/  behiod  =  142°  13';  t  :  c  = 
127=17';  C  :/  =  89°30';  u  r  m  =  112°  35';  u  :  c  =  103°  35';  v,  :%  = 
85°  35'.  (Prevostaya.)  Brooke  (Ann.  Phil.  23, 161),  according  to  whom 
the  crystal  is  cteavable  in  the  direction  of /and  e,  places  the  figure  in  a 
different  manner,  but  gives  also  the  angles,  H2°  13';  127°  17';  89°  30'; 
and  103°  40';  compare  also  Bernhardi  {N.  Gefd.  8, 4 17,  and  N.  Tr.  7,  2, 51); 
Hankel  (Pogf^.  53,  620);  Rammelsberg  {Pojff.  96,  19).  These  crystals, 
according  to  Hankel,  Pasteur,  and  Rammelsberg,  likewise  exhibit  hemi- 
hedry.  —  The  crystals  do  not  give  off  any  thing  at  100°;  but  at  180' 
they  part  with  38  per  cent,  of  water,  and  between  200°  aod  220',  they 
give  off,  without  any  colouring,  from  5  to  5'5  per  cent,  more  of  acetone 
and  other  products,  while  a  large  quantity  of  carbonate  of  potash  remains 
ID  the  residue,  (Dumas  &  Piria.)  At  higher  temperatures,  the  salt 
melts  and  decomposes  with  intumescence.  By  dry  distillation,  it  yields 
37-5  percent,  oi  watery  distillate  (containing  0  05  p.  c.  of  pyrotartario 
acid,  besides  acetic  acid,  reaio,  &o.)  and  6'25  per  cent,  of  brown  oil. 
(Grnner.) 

From  the  aqueous  solution  of  this  salt,  most  acids  (even  a  stream  of 
carbonic  acid,  according  to  Dive,  J.  Pharm,.  7,  489;  also  Schui.  34,  261) 
throw  down  the  bitartrate;  according  to  N.  E.  Henry  {J.  PItarm.  12,  80) 
the  precipitate  formed  by  sulphuric,  hydrochloric,  or  nitric  acid  rediasulves 
in  an  excess  of  the  acid.  Bromine  likewise  precipitates  the  bitartrate, 
with  formation  of  bromide  of  potassium,  and  without  exerting  any 
decomposing  action  on  the  tartaric  acid.  (Cahours,  N.  Ann.  Chim.  Phys. 
19,  507.)  The  salt  triturated  with  -^'^  of  iodine  assumes  a  pale  red,  and 
on  addition  of  water,  a  brown  colour,  ( Vogel.)  —  1  pt.  of  the  salt  dis- 
solves at  2°  in  0  75,  in  14°  in  0  66,  at  23°  in  063,  and  at  64°  in  0  47  of 
water.  (Osann,)  la  air  completely  saturated  with  aqueous  vaponr,  it 
dejtqaesces,  taking  in  53  days  823  per  cent,  of  water.  (Brandes,  Schw. 
51,  426.)     It  dissolves  in  240  pU.  of  boiling  alcohol.  (Wenzel.) 
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6.  Acid.  —  Tartar,  Wamt^n,  Tartarvt.  —  Occurs  most  abundantly  in 
grapes.  —  When  tartaric  acid  and  potash  in  aqueous  solntion  are  mixed 
together,  with  the  acid  in   excess,    there   is  generally  formed  after  a 
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while  —  provided  the  solutions  are  not  too  dilate,  the  temperature  not 
too  high,  and  there  is  not  too  great  an  excess  of  any  of  the  stronger 
mineral  acids  present,  —  a  precipitate  of  the  acid  tartrate  of  potash 
consisting  of  small  crystals.  In  a  similar  manner,  tartaric  acid  throws 
down  the  acid  tartrate  from  all  potash-salta  dissolved  in  not  too  large  a 
quantity  of  water;  and,  according  to  Pettenkofer,  it  affords  for  these 
salts  a  more  delicate  reagent  than  bichloride  of  platinum,  inasmuch  as 
tartaric  acid  at  10"  precipitates  a  solution  of  carbonate  of  potash  (sub' 
sequently  neutralised  with  acetic  acid)  in  700  to  800  parts  of  water  in 
12  to  18  hours,  whereas  chloride  of  platinum  gives  no  precipitate  in  a 
solution  containing  more  than  500  pts.  of  water;  but  in  presence  of 
common  salt,  the  precipitation,  either  by  tartaric  acid  or  by  chloride  of 
platinum,  does  not  take  place,  unless  the  proportion  of  water  is  limited 
to  J  00  pts.,  or  even  less.  —  Perchlorate  of  potash  is  not  precipitated  by 
tartaric  acid,  since,  on  the  other  hand,  perchloric  acid  throws  down 
perchlorate  of  potash  from  a  saturated  solution  of  the  acid  tartrate 
(Serullas,  Ann,  Chim,  Phys.  46,  297);  bisulphate  of  potash  also,  accord- 
ing to  Jacquelaiu,  yields  no  precipitate  of  acid  tartrate  with  tartaric 
acid.  —  Moreover,  the  stronger  acids  added  to  a  solution  of  the  neutral 
tartrate,  throw  down  the  acid  tartrate,  and  according  to  Berzelius, 
bisulphate  of  potash  precipitates  it  from  solutions  of  other  tartrates. 

The  crude  Tartar^  Argoly  roher  WeinsUin,  Tartajits  crudus,  containing 
the  colouring  matter  deposited  from  the  wine,  the  ferment,  and  about 
6  per  cent,  of  tartrate  of  lime,  is  converted  by  solution  in  hot  water^ 
filtering,  crystallisation,  and  treatment  with  clay  in  copper  vessels,  into 
Puriji^  Tartar,  Cream  of  Tartar,  Crystals  of  Tartar,  Cremor  Tartaric 
Tartarus  depuratus,  —  This  purified  tartar  often  contains  copper,  and 
constantly  also  tartrate  of  lime  to  the  amount,  according  to  Vauquelin 
Ann.  Chim.  63,  33,)  of  5  to  7,  and  sometimes  according  to  Duflos  (N,  Br, 
Ardi,  23,  302,)  even  of  16  per  cent.  The  quantity  of  lime  is  best  deter- 
mined by  ignition,  solution  in  hydrochloric  acid,  and  precipitation  with 
oxalate  of  ammonia.  To  remove  it,  1 2  pts.  of  purified  tartar  are  treated 
for  24  hours,  at  20^  to  25°,  with  a  mixture  of  1  pt.  commercial  hydro- 
chloric acid  and  6  pts.  water,  and  after  draining,  well  washed  with  cold 
wat«r.  (Duflos.)  —  ^.  Oadicke,  {Arch,  Pharm.\2\  67,  44,)  recommends 
for  the  purifi(!ation  of  calcareous  tartar,  to  dissolve  it  in  1  ^  times  its 
weight  of  hydrochloric  acid  of  sp.  gr.  1*145,  diluted  with  an  equal  weight 
of  water,  strain  the  liquid  through  linen,  and  mix  it  with  such  a  quantity 
of  milk  of  lime  or  solution  of  carbonate  of  soda,  that  sufficient  hydro- 
chloric acid  may  remain  free  to  hold  the  tartrate  of  lime  in  solution.  IT. 

White,  hard,  transparent  prisms  (translucent  if  they  contain  tar- 
trate of  lime,)  having  a  sourish  taste,  and  permanent  in  the  air.  They 
belong  to  the  right  prismatic  system.  Fig,  5Q,  They  cleave  very  easily 
parallel  to  m,  (that  is,  to  the  edge  between  u  and  u  backwards  and  per- 
pendicular to  i)',  less  easily  parallel  to  t,  u\  and  u;  tt'  :tt=  107^  30^; 
t/  :  ^  =  126°  15;  w  :  a  =  1 17=^  2';  t :  <  =  125^  30^;  i  :  i  backwards  =  lOD*"; 
a  to  the  left  above  :  a  to  the  right  below  =  77^  Generally  some  of  the 
faces,  especially  a,  are  disproportionately  large,  while  others  disappear. 
(Brooke,  Ann,  Phil.  23,  161.)  Similarly,  Prevostaye,  according  to  whom 
the  acid  tartrate  of  potash  is  isomorphous  with  acid  tartrate  of  ammonia^ 
but  not  with  tartaric  aci<l,  whence  K  or  NH^  appears  not  to  be  isomor- 
phous with  H.  {Comp,  Wollaston  Afin,  Phil.  10,  37;  Schabus,  Wien. 
Ahad,  Ber.  1850,  42;  Jahre^r.  1850,  377.) 
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The  crystals  cannot  be  furtlter  dehydrated  by  beat.  (Phillips.) 
Rut  crjitali  vhich  hive  been  Dierc1;r  dried  id  the  air  gire  off,  irben  heated,  4  |iar  eeot. 
of  b^groicopic  water,  which  they  abiorb  again  in  16  dayg,  ir  eiposed  to  a  thoraagbiT 
moiit  atmaiphere.  (Braodea,  5rAw.  &I,  42S).  — 100  pts.  of  purified  tartar  yield 
by  dry  distillation  37-9  pts.  of  a  mixture  of  carfonic  acid,  carbonic 
oxide,  carbnretted  hydroeen,  and  olefiant  gae;  14  0  pts,  of  watery  d is* 
tillate,  in  nhich,  as  the  distillation  proceeds,  the  amount  of  formic  acid 
continually  inoreaees;  pyrotartario  acid,  which,  towards  the  end  of  the 
distillation,  snblimes  in  yellowish  white  needles;  4-2  pts.  of  empyreu- 
matio  oil,  which  at  first  passes  over  light  and  pale  yeltow,  tlien  conti- 
nDally  browner,  heavier,  and  more  viscid,  and  at  lost  tarry;  and  as 
residue,  40'9  pts.  of  a  mixture  of  charcoal  and  carbonate  of  potash. 
(Obbel.)  —  100  pts.  yield  by  rapid  distillation  33  pts.  of  watery  liquid, 
contuning  ft  large  qnantity  of  a^etio  (but  no  formic)  acid,  and  11  pts.  of 

pTrotartaric  acid.— '  As  Weniaeloi  alio  did  not  obtain  formic  acid,  it  li  probabls 
that  Gttbel'i  rotTDic  add  waa  mcrelj  acetic.  —  IQO  pts.  of  tartar  leave  40  pts. 
of  a  mixture  of  31-25  pts.  of  carbonate  of  potash  and  875  pts.  of 
carbonate  of  lime,  and  charcoal  impregnated  with  sulphide  of  calcium 
(Brauner,)  —  Cream  of  tartar  free  from  lime  yields  36'37  pts.  of  car- 
bonate uf  potash.  (Melandri  Contessi,  Ann.  Phnrm.  5,311.)- — Crude 
tartar  does  not  yield  any  pyrotartaric  acid.  (V.  Bose,  Gruner.)  As  it 
contains  a  certain  quantity  of  winelees,  it  leaves  a  small  quantity  of 
cyanide  of  potaesiDm,  as  well  as  charcoal  and  carbonate  of  potash. 
(Hassenfmtz,  BeiihoUtt,  Statiqve  ckim.  2,  232;  Gra.)  —  Cream  of  tartar 
mixed  with  nitre  detonates  slie'htly  when  touched  with  a  red-hot  coal. 
Salt  (if  Tartar,  Blank  and  White  Flax  (iii.  19,  20).  — Cream  of  tartar, 
kept  for  years  in  a  moist  state,  undergoes  decompoEition,  and  yields 
crystals  of  carbonate  of  potash.  (Hecbt,  Bull.  Fkarm.  2,  206.)  Its 
aqueous  solution  becomes  mouldy,  and  yields  carbonate  of  potash  with  a 
small  qnantity  of  oiL  (Berthollet.  Jfftre.  Paris,  1782.)— When  boiled  with 
lime  in  water,  itgives  up  allits  acidto  the  lime.  (Scheele,  Osann.)  Tritu- 
rated with  -^  of  iodine,  It  yields  a  violet  powder,  which  becomes  brownish 
when  moistened  with  water.  (Vogel.)  —  It  dissolves  in  240  pts.  of  water 
at  10°  (Pettenkofer);  and  in  14  pU.  (Wenrel),  15  pts.  (A.  Vogel,  Brandes.) 
of  boiling  waUr.  —  It  dissolves  in  238  pta.  of  water  at  27  ,  in  190  pts. 
at  13°;  in  54  pts.  at  40°;  and  in  20  pts.  at  68°  (Osann);  in  195  pts.  at 
19°;  in  89  pts.  at  25";  in  475  pts.  at  ^l-b°;  in  37-8  pts.  at  50°;  in 
22  pts.  at  75^;  inl6-8pte.  at  8"-5'';  and  in  15  pts.  at  100°  (Brandes  & 
Wardenburg) ;  in  178  pta.  at  175'',  and  in  15-3  pts.  at  100°  (Melandri 
Contcssi).  —  Hydrochloric  acid  greatly  increases  the  solvent  power  of 
water  upon  cream  of  tartar;  then  follow  in  order :  sulphuric,  nitric, 
oxalic,  [diosphorio,  and  citric  acids;  acetic  acid  has  very  little  influence; 
tartaric  acid  appears  rather  to  act  in  the  contrary  way.  From  the  soln* 
t!on  in  water  containing  hydrochloric  acid,  alcohol  throws  down  cream 
of  tartar;  from  water  containing  salpbnric  acid,  it  precipitates  sniphate 
of  potash,  and  from  wat«r  containing  nitrate  of  potash,  it  tbraws  down 
nitre.  (Destonches,  Bttll.  fhamt.  1,  468.) 
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TaHraU  of  Bwacic  acid  and  Fotash,  —  Tartarw  horasahu  or  (Pernor  Tar- 
tort  xalubili8  of  the  French.  —  Obtained  by  heating  cream  of  tartar  for  somd 
time  with  water  and  boracic  acid,  which  latter,  assuming  the  part  of  a 
salifluble  base,  takes  up  half  the  tartaric  acid,  and  thereby  forms  a  kind 
of  double  salt.  Boracic  acid  is  rendered  much  more  soluble  in  water  by 
the  presence  of  cream  of  tartar,  and  the  latter  also  by  the  presence  of 
boracic  acid.  If  the  boracic  acid  is  in  excess  in  the  coniponnd,  that  is 
to  say,  if  there  be  less  than  188  pts.  (1  At.)  cream*of  tartar  to  61*8  pts. 
(1  At.)  crystallized  boracic  acid),  it  may  be  extracted  by  alcohol;  when, 
on  the  other,  hand,  the  cream  of  tartar  is  in  excess,  that  is,  when  there  is 
more  than  565  pts.  (3  At.)  cream  of  tartar  to  123*6  pts.  (2  At.)  boracic 
acid,  this  excess  remains  for  the  most  part  undissolved  on  digesting  the 
mixture  with  a  small  quantity  of  cold  water.  The  two  following  definite 
compounds  appear  to  be  distinguishable. 

a.  KO,BO»,C''H*0"=C«H*(BO»)0»  — When  61*8  pts.  (1  At.) 
boracic  acid  are  digested  for  24  hours,  at  60°  to  70^,  with  2 47 '2  pts. 
of  cream  of  tartar,  the  mixture  then  evaporated  to  dryness,  the 
residue  dissolved  in  a  little  cold  water,  and  the  solution  filtered, 
188*49  pts.  (I  At.)  cream  of  tartar  remain  in  solution;  and  on  eva- 
porating and  drying  the  residue  for  a  considerable  time,  214*2  pts. 
(1  At.)  of  tartrate  of  boracic  acid  and  potash  are  obtained;  and  this, 
when  burnt,  leaves  84*4  pts.  (a  little  more  than  1  At.)  of  monoborate 
of  potash;  or,  according  to  another  experiment,  100  parts  of  the  dry 
double  salt,  leave  38  pts.  of  borate  of  potash  free  from  carbonate.  The 
salt  contains,  therefore,  1  At.  potash,  1  At.  boracic  acid,  and  I  At.  tar- 
taric acid.  —  When  boracic  acid  is  heated  to  the  boiling  point  for  10 
minutes  with  excess  of  cream  of  tartar,  a  double  quantity  of  the  latter 
is  dissolved,  and  the  filtrate  does  not  deposit  anything  till  it  is  evapo- 
rated and  cooled,  when  it  deposits  nearly  halt  the  cream  of  tartar* 
(Duflos,  Schw.  64,  188,  and  335.) 

A  solution  of  1  pt.  crystallized  boracic  acid  and  2  pts.  cream  of  tartar 
in  24  pts.  of  boiling  water  is  evaporated;  the  compound  precipitated  from 
the  concentrated  liquid  by  alcohol;  and  the  soft  mass  triturated  in  the  heated 
liquid,  dissolved  three  or  four  times  more  in  a  small  quantity  of  water,  and 
precipitated  each  time  in  the  same  manner  by  alcohol.  (Soubeiran.)  — 
Since  1882  pts.  (1  At.)  cream  of  tartar  require  only  61*8  pts.  (1  At.) 
crystallized  boracic  acid,  2  pts.  of  cream  of  tartar  cannot  require  more  than 
0*66  pt.  of  crystallized  boracic  acid.  The  precipitations  with  alcohol 
serve  to  remove  the  excess  of  boracic  acid;  if  the  solution  of  boracic 
acid  and  cream  of  tartar  be  evaporated  to  dryness,  and  the  pulverized 
residue  repeatedly  boiled  with  alcohol,  the  alcohol  may  remove  a  portion 
of  the  boracic  acid,  even  from  the  compound  a,  thereby  producing  the 
compound  6.   (Soubeiran.) 

The  compound  obtained  by  evaporation  is  a  colourless,  gummy,  amor- 
phous mass,  which  softens  when  heated,  has  a  very  sour  taste,  and  dis- 
solves very  readily  in  water,  but  is  insoluble  in  alcohol.  Mineral  acids 
added  to  the  aqueous  solution  do  not  precipitate  either  cream  of  tartar 
or  boracic  acid;  tartaric  acid  throws  down  cream  of  tartar  after  a  few 
minutes.  Alcohol  of  sp.  gr.  0  81  removes  from  the  compound  both 
boracic  and  tartaric  acid.  (Duflos.) 

Dried  at  100°.  Sonbeiniii. 
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BO' 34-8     ....  16*26  1654 

C8H^Q'» 1320     ....  61-68  

C«H^K(B02)0« 214-0     ....  100  00 


dwMniporition,  810  p.  e.  (2  At.)  water,  «o   that  thera  Temaini  KO.BO'.C^HKyi,  u 
in  tba  cue  of  «tn>aglj  beatod  Urtar-emelic  <q.  t.) 

b.  2C'H*K(B0')0'*+C'H'K0''. —  1  pt.  of  crystallized  boracic  acid 
ftnd  12  pt«,  of  oreun  of  tartar  are  boiled  for  6  hoars  with  a  large  quan- 
tity of  waterj  the  liquid  avaporated  down  to  a  small  quantity-  the 
mother-liquor  decanted  from  the  cream  of  tartar  which  crystallises  out 
on  oooliog,  evaporated  to  dryness;  the  reaidae  dissolved  in  a  small  quan- 
tity of  oold  water;  the  filtrate  again  evaporated;  the  residue  redisaolved 
in  water,  &o.  &o.  as  long  as  any  cream  of  tartar  remains  behind;  and  the 
mass  obtained  br  evaporation  repeatedly  washed  with  boiling  alcohol. 
(Soubeiran.)  —  Of  the  same  composition  appears  to  he  Meyrac'a  crys- 
talline salt,  obtained  by  evaporating  an  aqueous  solution  of  1  pt.  of  dry 
boraoio  acid  and  6  pie.  of  cream  of  tartar  within  a  bell-jar  over  lime. 
Colourless,  very  acid  crystals,  which  dissolve  readily  in  water,  very 
sparingly  in  alcohol  of  at  most  85°  Bm.  Their  aqueous  eolation  sub- 
jected to  the  action  of  the  electric  current  yields  boraoio  aoid  with  » 
small  qnantity  of  tartaric  acid  at  the  positive  pole,  and  acid  tartrate  of 
potash  at  the  negative  pole.  When  mixed  with  neutral  tartrato  of  potash, 
it  deposits  the  acid  tartrate.  Alcohol  added  to  it  throws  down  the  salt  in 
the  form  of  a  viscid  mass,  which,  nnder  the  further  influence  of  the 
ftlcohol,  becomes  white  and  solid  from  loss  of  water.  (Meyrao.) 

Dried  al  100°.  Soubeirau. 

2  B0» 69-6  ....  IISO     ll-«3 

8  CH'KO" 8184  ....  6816                    . 

CH'KO"   1882  .  .  30-54 

eiG-2     ....  100-00 

1  pt.  of  crystallised  boracic  acid  with  4  pts.  of  cream  of  tartar  yields 
45  pts,  of  dry  salt  (a  mixture  of  a  and  6),  which  tastes  very  acid,  does 
not  give  up  any  boracic  acid  to  alcohol,  and  when  ignited  leaves  borate 
of  potash  with  a  small  quantity  of  carbonate.  From  its  hot  t^queous 
solution,  the  stronger  acids — but  not  tartaric  acid — throw  down  boracio 
acid,  which  then  crystallises  out  on  cooling.  The  salt  is  not  deliquescent, 
but  dissolves  iu  J  pt,  of  cold  and  i  of  boiling  water.  The  hot  solution 
does  not  deposit  cream  of  tartar  on  cooling,  but  aolidiGes  in  a  gelatinous 
transparent  maas  containing  34  per  cent,  of  water.  (A.  Vogel.)  —  Sonie- 
'  times  the  dry  mass  is  insoluble  in  cold  water,  but  becomes  soluble  in  it, 
after  immersion  for  a  few  seconds  in  boiling  water.  (Soubeiran.) 

With  5  or  more  parts  of  cream  of  tartar  to  1  pt.  of  crystallised 
boraeic  acid,  a  mass  is  obtained  which,  when  dissolved  in  a  small  qnantity 
of  cold  water,  leaves  behind  a  portion  of  the  cream  of  tartar.  (A.  Vogel, 
Soubeiran.) 

Coatpar*  DntoacheB  (Bull.  Pkarm.  1,  468),  Therenin.  </.  Pham.  2,  423), 
Mejrac  i/.  Piarm.  3,  8).  A.  Vogel  (SeAa.  18,  189).  6oab«i™n(y.  PAomi.  10,  399; 
11,560;  25,2410  Soobeiran  &  Capitaine  {J.  Pharm.  25.  741 1  also  Am.  Fharm. 
34,  206).  Dalk.  Dofloi  {Sciw.  64,  188  and  333).  WittMein  (««p«r(.  Piarm.  [3] 
6,  1;  Piam.  Ctntr.  1851,61;  Jahmbtr.  1850,378.) 

A  mixture  of  3  pts.  cream  of  tartar  and  1  pt.  borate  of  potash  is 
viscid,  very  sour,  and  deliquescent.  (A.  Vogel.) 

The  hot  aqueous  solution  of  1  At.  tartaric  acid  and  1  At.  chlorate  of 
potash  does  not  deposit  cream  of  tartar  on  cooling,  bnt  yielda  a  double 
salt.  (De  Vry,  Ann.  PAnrw.  61,  248.) 
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Tartrate  of  Potash  and  Ammonia,  —  SoMU  Tartar,  amfiotHieher  Weitutem, 
Tartarut  iolubitU  ummoniacalh,  Turtarua  ammoniatnt. —  Obtained  by  neatlniiBing 
cream  of  tartar  witb  ammonia  or  carbonate  of  ammonia.  —  Palrerised 
cream  of  tartar  is  diesolved  in  a  slight  excess  of  cold,  moderately  strong 
ammonia;  tbe  solution  filtered  from  any  tartrate  of  lime  that  may  have 
separated;  then  evaporated,  fresh  ammonia  added  till  an  alkaline  reaction 
is  prod  need,  and  the  liquid  left  to  cool;  or  cream  of  tartar  is  heated  with 
excess  of  aqueous  carbonate  of  ammonia,  and  the  process  completed  in  the 
same  manner.  Tbe  lower  the  temperature^  the  larger  and  more  solid  are 
the  crystals  obtained:  Comp,  Wittitein  {JUpert.  61,  215);  Fr.  Bachols  (M  Br. 
Arch.  11,  232);  VeliDg  (N.  Br.  Arch,  37,  38);  Rammelsberg  {Poffp.  96,  25.)  — 
Transparent,  colourless  prisms,  isomorphous  with  neutral  tartrate  of 
potash.  rPrevostaye,  comp.  Pasteur,  iV.  Ann.  Chim.  Phys.  38,  437.)  The 
crystals  nave  a  cooling,  pungent  taste;  become  opaque  in  the  air  from 
loss  of  ammonia  (Lassone,  Creil.  Chem.  J.  5,  76);  give  off,  when  heated  to 
140°  in  a  current  of  air,  12*4  p.  c.  therefore  perhaps  NH*0,  while  pure 
cream  of  tartar  remains  in  a  very  friable  state  (Dumas  &  Piria);  and 
dissolve  very  readily  in  water. 

Crytiali.  Ddk. 

NH«    17-0  ....  8-29  7-84 

KO 47-2  ....  23-00  21*35 

C8H«0» 141-0  ....  68-71 

C«H^(NH<)KO» 205-2    ....  100-00 

IT  Rammelsberg  obtained  a  salt  isomorphous  with  the  neutral  potash 
salt,  and  in  which  f  of  the  potash  in  that  salt  are  replaced  by  oxide  of 
ammonium. 

CryMtaU.  Rammelsberg. 

#NH*0    31-2    ....     14-86    14*70    ....     14*17 

iKO 37-7     ....     17-97    18-44    ....     18-55 

C«H<OM 132-0     ....     62-88 

HO 9-0    ....       4-29 

C»H*(NH*)TK^OW  +  Aq 209*9     ....  100*00 

• 
In  consequence  of  the  smaller  solubility  of  the  ammonia-salt,  a  solu^ 
tion  containing  1  At.  of  each  of  the  two  salts  yields  at  first  crystals 
containing  a  larger  amount  of  ammonia  than  those  which  are  afterwards 
deposited.  (Rammelsbcrg.)  % 

2  pts.  of  cream  of  tartar  and  1  pt.  of  borate  of  ammonia  dissolved 
together  in  water  and  evaporated,  leave  a  gummy  acid  compound. 
Lassone,  Crell.  Chem.  J.  5,  86;  A.  Vogel.) 

Tartrate  op  Soda.  —  a.  NeiUral.  —  Tartaric  acid  is  neutralised  with 
carbonate  of  soda,  or  3  pts.  of  tartrate  of  lime  are  decomposed  by  boiling 
with  2  pts.  of  carbonate  of  soda  dissolved  in  water;  or  neutral  tartrate  of 
potash  is  decomposed  by  an  excess  of  sulphate  of  soda.     Transparent, 


colourless  prisms  belonging  to  the  right  prismatic  system.  Fig.  65,  with 
an  m-face  between  u'  and  u;  y  :  y  =  132  19'  (133°  according  to  Haberle; 
132°  44'  according  to  Prevostaye);  y  :  <  =1  113°  50';  w'  :  tt  =  77°  19'; 
m'  :  u  behind  =  102°  41'  (104°  30'  according  to  Haberle;  104°  50'  accord- 
ing  to  Prevosti^e);  w  : «  =  141°  20'  (124^25'  according  to  Prevostaye). 
Bemhardi  {N.  Tr.  7,  2,  35).  y  :  w  =  108°  30';  w  :  m  =  127  35'  (Prevos- 
taye.) According  to  Haberle  (A.  GM.  5,  538),  the  salt  likewise  forms 
rhombic  prisms  of  about  92^°  and  87 i°,  and  rectangular  prisms  {vid.  also 


ciTstallisatioii,  the  eatt  is  sonietiineB  obtaiDcd  in  needles  united  id  bundles. 
The  CTjetals  sre  pennanent  in  the  air  and  melt  in  their  water  of  crjstal- 
lisatioD  when  quickly  heaUd  (Henoj;,  K  Br.  Arch.  31,  1.)  At  200°, 
they  begin  to  bqow  colour,  and  give  off  16  p.  o.  water.  (Dumas  &  Piria.) 
They  dJBsoIre  in  5  pts.  of  cold  and  in  every  proportion  of  hot  water,  but 
are  insoluble  in  absolute  alcohol  (Bucholi,  A.  Geht.  5,  .520);  in  346  pU. 
of  water  at  6';  in  228  pts.  at  24°;  in  1-75  pt  at  38°;  in  15  pt.  at  42  5 
(Osann);  in  2  pts.  of  cold  water.  (Hercog.) 

»»■'■'■  Est 

2N«0    62-4  ....  27'09 

8  C 4B-0  ....  20-85    ...    20-06 

8H 8-0  ,.,.  3-4;     .,„      3-S6 

14  0 112-0  ....  48-61 

CH*N»»0"  +  4Aq 230-4     ....  lOOOO 

Or: 

Bacholf.         HerMg. 

2N.0 02-4     ....     2709    26-8    ....     26-07 

CH'O"'   132-0    ....    S729 

4  HO  36-0    ....     15-62    16-9     ....     15-66 

CH*Ni>0'»  +  4Aq. ...  2304     ....  100-00 

b.  Acid.  —  Separates  on  cooling  from  the  hot  solution  of  the  nentnl 
salt  mixed  with  ^  pt.  tartaric  acid.  Transparent,  colourless  prisms 
belongiog  to  the  ri^cht  prismatic  system.  The  primary  form  is  a  right 
rhombic  prism.*  Fig.  61,  with  lateral  edges  of  140°  and  40°;  but  the  aeute 
lateral  edges  are  obliqnely  truncated,  so  that  the  resulting  irregular  six- 
sided  prism  exhibits  two  lateral  edges  of  140°,  two  of  120°  30 ,  and  two 
of  101°  [these  angular  magnitudes  are  not  exact];  moreover,  as  in 
Fiff.  6S,  two  small  faces  y  forming  with  p  an  angle  of  110°,  and  two 
tttces  i,  which  form  with  p  an  angle  of  120°.  (Haberle.)  According  to 
Pasteur,  they  are  right  rhombic  prisma,  bevelled  in  opposite  directions,  as 
in  Fiff.  72,  but  without  the  ^laoe.  According  to  Bemhardi,  they  are 
twelve-sided  prisms.  —  The  salt  hu  a  very  sour  taste,  and  dissolves  in 
9  pts.  of  cold  water  (12,  according  to  Vogel),  in  18  pt.  of  boiling  water, 
but  is  insoluble  in  absolute  alcoboL  (Bncholz.) 

CrytUlt.  Dnnu  &  Piria. 

N.O    31-a  ....  16-40 

8C 48-0  ....  2S-24     ....     24-81 

7  H 7-0  ....      3-68     ....      3-89 

13  0 104-0  ....  84-68 

C?H'N«0''  +  2Aq lW-2  ....  lOO-OO 

Or:  Bacholi. 

N»0 .„ 31-2  ....     16-40     17-S 

CHW  141-0  ..-     74-14 

2  HO 18-0  ....      9-46     15-1 

CH»N«0"  +  2Aq liMI-2     ....  10000 

The  crvttkk  heated  to  108*  in  ■  cnrrent  of  «ir,  jive  off  9-5  per  cent  of  w«ter. 
(DnmM  &  Piriiu) 

Tariratc  of  Soracic  add  avd  Soda.  —  Wbm  7574  pts.  (^  At.)  of 
tartaric  acid  dissolved  in  water  arc  neutralised  by  carbonate  of  soda. 


soda,  6l'8  pts.  (1  At.)  of  cryslalliaeJ  boracic  acid,  the  eolutioD  then 
ev&porated,  and  the  residue  dried  at  100°,  the  quantity  of  salt  thus 
obtained  amounts  to  19^  pts.  From  the  solution  of  this  salt  in  water, 
mineral  acids  du  not  throw  down  anything;  but  tartaric  a^id,  after  some 
time,  throws  down  acid  tartrate  of  soda.  (Dnflos.) 

Acid  tartrate  of  soda  forms,  both  with  borax  and  with  borate  of 
ammonia,  a  gummj,  amorphous  and  deliquescent  salt  (A.  Vogel;  seealso 
WittBtein,  JaArwifr.  1850,  378.) 

Tartrate  qf  Soda  and  Ammonia.  —  Isomorpbons  with  tartrate  of  soda 
and  potash.  (Pasteur.)  Sp.  gt.  ]'58.  The  formula  of  the  salt  is 
C*H'Na(NH')0"+8Aq.  (Mitscherlich,  Pogff.  57,  484.) 

Tartratt  of  Soda  and  Potash.  —  RocielU  lali,  StigaHit  tall,  Sal  polv- 
tirfttum  Stignttte.  —  Cream  of  tartar  is  neutraliBed  with  carbonate  of  soda, 
the  solution  filtered  to  separate  tartrate  of  lime,  then  evaporated,  and 
left  to  crystallise  in  the  cold.  The  salt  ma^  also  be  obstained  bv  decom- 
posing 1  At.  neutral  tartrate  of  potash  with  1  At.  sulphate  of  soda  or 
common  salt,  in  which  case,  however,  the  sulphate  of  potash  or  chloride 
of  potassium  formed  at  the  same  time  must  be  separated  by  crystal- 
lisation. Or  sulphate  of  soda  may  be  ignited  with  charcoal,  the  product 
digested  in  water,  and  the  filtrate  saturated  with  cream  of  tartar  (Bauer, 
Bepert.  85,  438);  or  sulphate  of  baryta  may  be  ignit«d  with  charcoal,  the 
baryta  precipitated  as  carbonate  from  the  aqueous  sulphide  of  barium  by 
carbonate  of  soda,  and  the  filtrate  neutralised  with  cream  of  tartar. 
(Woittel,  Ann.  Tharm.  S,  294.)  —  If  the  solution  of  Rochelle  salt  con- 
tains tartrate  of  lime,  tbe  crystals  are  turbid;  but  on  heating  the  solution 
for  some  time  to  50"  —  60°,  the  greater  part  of  the  tartrate  of  lime  sepa- 
rates out  (Geiger,  Weitiol.) 

IiaTge,  transparent,  cotonrless  prisms  of  4,  6,  8,  10,  13,  or  16  sides, 
and  belonging  to  the  right  prismatic  system.  Fig.  80;  u'  :  u  ^  100° 
(100°  24',  Beroh.);  w  :  n  =  163°  (160°,  Bernk);  p  :»  =  188°  fiO';  often 
only  half  developed,  so  that  the  face  m  or  t  is  situated  at  tjie  top. 
(Brooke,  PAil.  Ann.  21,  451;  comp.  Benihardi.  If.  2V.  7,  2,  65).  The 
half  crystals  are  simple,  and  the  entire  ones  maded,  and  oonseqaeutly 
thermo-electric.  (Hankel,  Pogg.  49, 503).     Rochelle-salt  likewise  exhibits 

hnmihedrv  to   t.hn    ritrht.    t)i«    twn    uiiner    truiimtinnH    of    t«miinn.1    pdiriu 


(Dumas  &  Piria.)  —  Tbey  melt  between  70'"  and  80"  to  a  transparent 
wtourlesa  liquid  which  boile  at  ]20°;  becomes  viscid  with  formation 
of  large  bubbles  at  170°  to  180°;  then  flows  clearly  and  quietly;  and 
boils  again  between  190°  and  195°,  the  ebullition  then  continuing  to  215°, 
by  which  time  all  the  water,  amounting  to  2509  per  cent,  is  driven  out. 
The  residae  is  a  viscid  maaa,  which  remains  transparent  when  cold; 
absorbs  water  from  the  air;  turns  brown  and  swells  up  at  220°;  and  at 
a  higher  temperature,  ia  converted,  with  emission  of  an  odour  of  burnt 
sugar,  into  a  mixture  ofchsrcoal  and  carbonate  of  potash  and  soda. 
The  orystala  give  off  23-26  p.  o.  water  at  180°,  or  at  100°  if  they  are 
mixed  with  sand.     (Freaenius,  Ann.  Pharm.  53,  234.) 

The  dry  silt  dissolves  in  2  62  pts.  of  water  at  6°.  (Fresenias.) 
The  crystals  dissolve,  according  to  Osann,  in  33  pts.  of  water  at  3°,  in 
8'4  pts.  at  11°,  and  in  1'5  pt.  at  26°;  according  to  Brandea,  in  2  pts.  at 
5-6°,  in  1-2  pt.  at  125°,  in  042  at  25°,  and  in  03  ai  375°.  The 
Bolntion  saturated  at  8°  has  a  density  of  1254.  The  solution  preci- 
pitates bichloride  of  platinum,  and  forms  a  precipitate  of  cream  of  tartar 
with  snlphurio  or  tartaric  acid.  (Widmann,  Buchner,  Kaiser,  Uepert. 
22,  257.) 


KO 47-2    ., 

N.O „„....     SI -2     .. 

B  C    - 4B-e     .. 

16-71 
ll'Oft 
17-00    .. 
4-21     . 
50-99 

Dumai         - 

4  Piri..        Fr«emui. 

....     17-1     ....     17-OS 

18;0 144-0     . 

C>H<KN*0"-<-BAq,     282-4    . 
KO 47-a 

100-00 
16-71 

lies 

46-74 
35-50 

ScbaffgotMA.     Prewni 
16-60 

CH*0" 132-0 

CH^KNiO^  +  BAq 282-4 

..  100-00 

TaHrat«  of  Boraa  and  FolaA.  —  TaHan—d  Bonx,  BoraxweiiuMn,   Ter- 
lanu    baraxalut,    Crtmor    tariari   nbibili;    Borax    tartaritala    of  the    OermBin.  — 

Obtained  by  dissolving  1  pt.  of  common  borax  and  3  pts.  of  cream  of 
tartar  in  warm  water,  filtering  if  necessary  from  tartrate  of  lime,  and 
evaporating  to  dryness.  —  If  5  pta.  of  cream  of  tartar  are  taken  to  1  pt. 
of  borax,  the  moss,  when  redisaolved  in  cold  water,  leaves  2  pts.  of  cream 
of  tartar  behind.  (Duflos,  Sdivi.  64,  333,)— With  1  pt.  of  borax  to 
S  pta.  of  cream  of  tartar,  the  mass  is  alkaline  and  less  soluble,  and  with 
equal  parts,  even  the  boras  crystallizes  out  separately.  (A.  Vogel, 
J.  Pkarm.  3,  1.)  The  residue  obtained  with  1  pt.  borax  to  3  pts.  cream 
of  tartar  amounts,  after  drying  at  1 00°,  to  3-6  pts.  (A.  Vogel),  to  3-53  pts. 
(Diiflos).  [Since  1  :3  as  190  8  (the  atomic  weight  of  10-hydrated  borax) 
:  572-4,  and  since  3  .  188'2  (the  atomic  weight  of  cream  of  tartar) 
=  564-6,  it  follows  that  this  tartarised  borax  mnut  contain  1  At.  borax 
and  3  At.  cream  of  tartar,  and  mar  be  regarded  as  a  mixture  of  2  At. 
tartrate  of  boracic  acid  and  potash  a.  {page  278),  and  1  At.  tartrate 
of  soda  and  pota«h; 

N»O.2BO'.10HO+3(rH'KO"-2CH'K(BO=)O'*  +  C"HiKNBO'=  +  13HO0 


correctly,  inasmuch  as  he  supposed  the  compound  to  contain  3  At. 
potash,  1  At.  Boda,  2  At.  boracic  acid,  and  3  At.  tartaric  acid.  [Accord- 
ing to  the  above  equation,  190  8  borax  with  3  .  1882  cream  of  tartar 
(making  together  785  4  pts.)  should  part  with  13  .  9  —  117pt«.  of  water, 
and  therefore  4  pts.  (1  pt.  bomi  to  3  pte.  cream  of  tartar)  should  give  off 
0'62  pt.  water.  Duflos  supposed  the  loss  of  water  to  amount  to  only 
0'47  ptj.;  hut  it  must  be  remembered  that  3  pts.  cream  of  tartar  to  1  pt. 
borax  is  rather  too  much,  and  that  the  cream  of  tartar  which  ia  in  excess 
does  not  give  off  any  water.  —  It  might  be  objected  to  the  equation 
above  given,  that  the  Rocbelle  salt  supposed  to  exist  in  the  mixture 
would  cryfitallise  out;  but  the  large  quantity  of  the  turtarised  borax 
likewise  supposed  to  exist  in  it,  which  in  (he  state  of  concentrated 
solution  has  a  viscid  conaistence,  may  prevent  the  cryetallisation.] 

%.  According  to  Wackeuroder  (JrcA.  Pkarm.  [21  58,  4;  JaJiresbrr. 
1849,  306),  a  concentrated  solution  of  1  pt.  borax  and  3  pt^.  of  purified 
tartar  (still,  however,  containing  lime)  gradually  deposits  a  finely  divided 
cryatallino  powder  containing  19*2  p,  c.  pota«h,  4'3  lime,  10  soda, 
ei-3  anhydrous  UrUric  acid  {CH*0"*),  20  boracic  acid,  and  12-2  water. 
In  tartariaed  borax  thas  prepared,  ^  of  the  tartar  is  in  excess  and  merely 
mixed  with  the  true  doable-salt,  and  gradually  separates  from  the 
solution.  As  the  best  mode  of  preparing  tartarised  botax,  Wacken- 
roder  recommends  to  dissolve  24  pts.  (2  At.)  crystallised  bomx  and 
as  pts.  (5  At.)  dry  pulverised  cream  of  tartar,  purified  as  completely 
as  possible  with  hydrochloric  acid,  in  180  pts.  of  water  at  a  gentle  heat, 
tben  filter  and  evaporate;  the  product  dried  at  50°  to  130  ,  till  it  no 
longer  diminishes  in  weight,  may  afterwards  be  preserved  unaltered 
(tartarised  borax  prepared  with  1  pt.  borax  to  3  pts.  cream  of  tartar 
is  also  not  subject  to  deliquescence  or  alteration,  unless  it  has  been  but 
imperfectly  dried).  The  product,  when  perfectly  dried,  gives  off  such  a 
quantity  of  water,  that  4  At.  tartaric  acid  may  be  supposed  to  be  con- 
verted into  C'H'O'.  —  According  to  Wittsteiu,  (Repert.  FItarm.  [3]  C,  1; 
JahreAer.  1850,  378,)  I  At.  borax  converts  at  most  2  At.  creani  of  tartar 
into  ao  easily  soluble  double  salt,  which  when  perfectly  dry  has  the 
composition  C"H*(BO')KO"  [I].  % 

Siinilsr  compounda  are  obtaiiied  nith  barste  of  poluh  anil  Kid  tartrate  of  toda, 
and  with  acid  borate  of  soda  anJ  cream  of  tartar.  (Hagen.) 

The  moss  obtained  with  1  pt.  boiax  and  3  pts.  cream  of  tartar  is 
gummy,  amorphous,  and  rather  acid.     When  burnt,  it  leaves  a  mixtnre 


dried  salt  yields,  when  burnt,  44-44  pet  cent,  of  carbonate  of  lithia. 
(Dolk.) 

6.  Aeid.  —  Uncrystallisable,  etiti  more  soluble.  (C.  Qmelin.)  White, 
ehining,  very  anialt,  easily  soluble  crvetals,  whiob  when  ijrnited,  leave 
2023  p.  c.  carbonate  of  lithia,  and,  when  dned  in  vacuo  with  twice  their 
weieht  of  lead-oxide  and  a  small  quantity  of  water,  nire  off  19*22  p  c 
water.  <Dnlk.)  ^  a  r 

Cry  lab.  Dalk. 

LiO 14-4     ....       7B9 7-GO 

C"H*0» 1320    ....     72-37 

4  HO 360    ....     19-74     19-22 

C«H'LiO»+3Aq 182-4     ....  IWOO 


Tarti-att  nf  LiOiia  and  Potash.  —  Obtained  by  saturating  cream  of 
tari&r  with  carbonate  of  lithia.  Larfte  rectangular,  slightly  displaced 
four-sided  prisms,  having  a  saline,  bitter  taste,  slightly  efflorescent,  readily 
soluble  in  water.  (C.  Gmeliu.)     Melte  when  beated.  (Dulk.) 

CrytlaU.  Dalk. 


C«H*KU0''  +  2Aq 211-6     ...  100-00 

TariraU  of  LUhia  and  Soda.  —  Obtained  by  saturating  acid  tartrate 
of  soda  with  carbonate  of  lilhia.  Long  rectangular  prisma,  often  with 
obliquely  set  terminal  bees;  efflorescent  only  on  the  surface;  easily 
soluble  in  water.  (C,  Gmelin.) 


IndUI«Kl  Crylalt. 

14-01     . 

e-74   ... 
ei'so 

1685     .... 

Dulk. 

...     U-4     .... 
..   132-0     ..  . 
..    36-0     ... 

C»H'N»lJO«  +  4Aq.., 

...  213-6     .... 

100-00 

Tartbate  op  Babyta.  —  Baryta-water  is  precipitAted  by  tartaric 
acid,  but  recovers  its  transparency  on  addition  of  excess  of  acid.  Neutral 
tartrate  of  potash  forms  with  chloride  of  barium,  white  flakes  which 
become  crystalline  in  12  hours.  (WitUtein,  JifpeH.  57,  22.)  Highly 
concentrated  solutions  yield  a  ci^stalline,  dilute  solutions  a  pulverulent 
precipitate ;  moreover,  the  precipitate  redissolves  epontaneoosly,  when  to 
the  solution  of  the  potash-salt  in  not  more  than  30  parts  of  water,  there  is 
added  a  quantity  of  chloride  of  barium,  much  less  than  sufficient  to  pre- 
cipitate the  whole  of  the  tartaric  acid.  The  same  reaction  is  exhibited  by 
tartrate  of  potash  and  ammonia  and  by  tartrate  of  soda  and  potash. 
(Bush,  Br.  Arch.  24,  244.)  —  The  precipitated  neutral  salt  is  a  white 
loosely  coherent  (Richter)  or  crystalline  powder.  —  It  yields  by  dry 
distiUation,  empyreumatic  oil  and  acetic  acid,  but  no  pyrotartario  acid. 

iOmner.)  —  The  oarbonoceona  residue  takes  fire  after  cooling  in  the  air. 
Bftttger.)  It  is  decomposed  by  aqneons  sulphate  of  potash  or  aoda. 
(Kblrenter.)  —  It  disiolves  In  400  to  1000  pts.  of  water,  but  less  easily 


1 


WitUteiD,  it  does  not.  It  diBsolvea  in  cold  potaah-Iey,  (ormiag  a  liquid 
■which  coagulates  by  heat;  this  liquid  may  alao  be  prepared  with  baiyU^ 
water  and  neutral  .tartrate  of  potaui  or  soda.  (Ossnn,  GUb.  09,  290.) 


Driid  warm  bt  rmeno.  Bolle.  Daft. 

2B«0 153-2    ....     B3-73    B2'J9     ....     S8-06 

CH*o*  132-0    ....   *6-aa 

CH'B.'O" 2BS-2     ....  100-00 

TartraU  of  Baryta  arid  P<A(uh.  —  A  solution  of  cream  of  tartar  mixed 
with  not  too  largo  a  qnantily  of  baryta-water,  does  not  form  any  pre- 
cipitate. (Tb^Dard.)  By  evaporating  the  clear  misture,  a  nenttal  pul- 
verulent double  salt  \a  obtained,  sparingly  soluble  in  water.  (Dulk.) 

Air.dried  poxdtr.  Dnlk. 

KO *7-2     ....  ir-24     17-00 

B«0    7fi-6    ....  27-98     27-SO 

CH'O" 1320    ....  48-21 

2  BO   180     ....  6-57     5-42 

C>H<KB»0''  +  2Aq. 273-8     ....  100-00 

Tar^aU  of  Baryta  and  Soda.  —  Precipitated  on  mixing  an  aqueons 
solution  of  Rochelle  salt  with  chloride  of  barinro,  chloride  of  potawiom 
then  remaining  in  solution;  if  the  liqnid  bo  very  dilute,  the  double  salt 
is  precipitated  after  some  time  only,  and  takes  the  form  of  needles. 
Dissolves  eparingly  in  water,  more  readily  in  the  aqueous  solution  of 
RocJielle  salt,  (Kaiser,) 

OryilaU.  Dnlk. 

N«0 „ __ 31-2    ....     12-11 11-82 

BaO „ 76-6    ....     29-71     29-3* 

<?H*0'i> 132-0    ....     61-20    63-02 

2  HO 180    ....      6-88     5-82 


C^*N»B»0''  +  2Aq 257-8 


Tartrate  op  Stromtia,  — Tartaric  acid  forms  a  cloud  in  strontia- 
water,  but  an  excess  removes  it.  Strontia-water  neutralised  with  tartaric 
acid  yieHs,  by  gentle  evaporation,  small  rectangular  tables  belonging  te  the 
right  prismatic  system,  and  bevelled  at  the  edges.  (Dulk  &  Neumaan.) 
The  aqueous  solation  of  neutral  tartrate  of  potash  forms  with  chloride  of 
strontium,  white  flakes  which  become  crystalline  in  a  minute.  (Witt- 
stein.)  With  nitrate  of  strootia  it  forms  a  slight  precipitate,  which  dis- 
solves on  the  application  of  a  gentle  heat,  but  is  copiously  deposited  in 
shining  crystals  on  boiling,  (Vanquelin.)  These  ciystale,  however, 
according  to  Dulk,  are  contaminated  with   nitre.      The  cold  aqueous 


(?H'0'"  132     ....     42-88 

8  HO  72     ...     23-3T     21-Bl 


t?H*Si»0»*-8Aq,. 308     ...  lOOOO 

TartraU  of  StrotUia  and  PolaA.  — Similar  to  the  tRrtuta  of  buTtft 
and  potash.  (Th^nard.) 

When  prepared  like  the  eorresponding  baryta-salt,  it  exhibilB,  after 
drying  in  toe  air,  the  following  composition : 

I>alk. 

KO 47-a     ....     18-94     18-53 

SrO.. 62-0    ....     20-86    20-42 

C^H*©" „ 132-0     ....     62-97 

2  HO 18-0     ....       7-23     0-76 

ca'KSrC+aAq 249-2   ....  100-00 

TctrtnOe  of  Strmtia  and  Soda.  —  Acid  tartrate  of  soda,  neutraliRed 
with  Btrontia-water  and  evaporated,  learea  a  gammy  mass,  which  melts 
when  heated,  and  gives  off  8-05  p.  c.  (S  At.)  water.  It  dissolres  in 
1-4  pt.  water  at  15°,  and  in  all  proportione  of  hot  water.  (Dnlk.) 

ilrM.  Dulk. 

NiO  - „-  31-2  ....  14*50    14-66 

SrO 62-0  ....  24-16    22-74 

C»H'0" 1320  ....  61-34 

C»H'NiSrO>» 215-2     ....  10000 

Tartrate  of  strontia  forma  with  cold  aqneons  potash  or  soda  a  aolation 
which  coagalat«s  every  time  it  is  heated;  but  if  the  heating  be  eontinaed 
too  long,  the  precipitate  does  not  disappear  on  cooling.  (Osann.) 

Tartrate  op  Limb.  —  a.  Neutral.  —  Occnrg  in  many  plants,  espe- 
cially in  grapes,  and  mixes  with  the  tartar,  sometimes,  accordinj^  to 
Walcbner,  covering  it  with  crystals.  Also  in  considerable  qaantity  in 
eenna-leaves.  (Casselmann.)  —  Lime-water  forms  with  tartaric  acid  an 
abundance  of  white  flakes,  which  sometimes  become  crystalline;  they 
dissolve  immediately  in  excess  of  the  acid,  the  solution,  after  a  while, 
depositing  the  neutral  salt.  Neutral  tartrate  of  potash  forma  with 
chloride  of  calcium  a  crystalline  pulverulent  precipitate.  (Wittstein.)  In 
dilute  solutions,  the  precipitate  appears  after  some  minutes  only;  in  solu- 
tions diluted  with  600  to  120  pts.  of  water,  after  12  to  iS  hours  only, 
and  is  then  more  distinctly  crystalline;  when  the  tartrate  of  potash  is 
dissolved  in  nut  more  than  20  pts.  of  water,  an  insufficient  quaotity  of 
chloride  of  calcium  forms  a  precipitate  which  redissolves.  (Busch,  Br. 
Areh.  24,  244.)  The  salt  is  obtained  in  the  process  of  preparing  tar- 
taric acid  (p.  266).  It  presents  itself,  sometimes  as  a  whit«  tasteless 
powder,  sometimes  in  small  rectangular  octohedrons,  having  the  solid 
angles  at  the  base  truncated.  Fig.  47,  with^  and  m  faces;  g  ;  y  ^=  100°; 
sometimes  lengthened  horizontally  into  a  prism.  (Walchner,  So/ub.  44, 
133.)  Right  rhombic  prisms  with  octohedral  snmmits;  F^.  64,  without 
the  i-  and  ii-foce;  u  :  u  =  82°  30f.  Angle  of  the  octohedron  =  12-2°  15'; 
no  hemihedry,  (Pasteur.)  The  crystals,  when  heuted,  give  off  water  and 
lose  their  transparency.  (Walchner.)     When  strongly  heated,  they  swell 
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np  witboat  meltiug,  and  yield  an  empyreamatio  oil,  tofifether  with  a  large 
quantity  of  acid  distillate  (Walchner)  containing  acetic  but  no  pjrotartaric 
acid.  (Gruner.)  The  residue  is  pjrophoric  (Bottger.)  The  salt,  when 
heated  with  potassium,  decomposes,  with  fiiint  emission  of  light,  and  yields 
charcoal  ana  alkali;  with  sodium  it  decomposes  in  a  similar  manner,  but 
with  stronger  emission  of  light.  (Gay-Lussac  &  Th^nard,  JRecAerch.  2, 
802.)  IF  When  gradually  heated  in  a  tube  after  addition  of  ammonia 
and  of  nitrate  of  silver  in  small  fragments,  it  covers  the  sides  of  the  tube 
with  a  metallic  speculum  of  silver,  just  like  that  produced  by  aldehyde- 
ammonia.  A  yery  small  quantity  of  the  lime-salt  is  sufficient  to  produce 
this  reaction,  but  it  is  essential  that  the  nitrate  of  silver  be  added  in 
small  pieces;  if  it  be  added  in  solution,  the  reduced  silver  is  merely 
deposited  in  a  grey  powder.  Racemate  of  lime  produces  the  same 
reaction.  (A.  Casseimann,  Arch.  Fharm,  83,  148;  Chem,  Soc.  Qu,  J.  8, 
306.)  if     ^^^  the  deoomposicion  by  patrelkction,  see  iz.  414. 

The  salt  dissolves  in  1995  pts.  of  water  at  S''  and  in  906  pts.  at  SO"" 
(Osann);  in  600  pts.  of  boiling  water;  in  1210  pts.  of  cold,  and  350  pts. 
of  boiling  water.  (Casseimann.)  It  difisolves  readily  in  mineral  acids, 
acetic  acid,  and  cream  of  tartar.  From  its  solution  in  hydrochloric  acid 
it  is  not  precipitated  by  ammonia  (Gay-Lussac);  for,  according  to  Brett, 
it  dissolves  in  aqueous  hydrochlorate  or  nitrate  of  ammonia;  only 
however  while  the  precipitate  is  still  flocculent,  not  after  it  has  become 
crystalline.  (Wittstein.)  The  solution  of  the  salt  in  hydrochloric  acid 
does  not  form  an  immediate  precipitate  with  ammonia  (unless  it  be  very 
highly  concentrated),  but  after  a  while  it  deposits  crystals  of  the  aut 
(Berzelius);  and  when  chloride  of  calcium  is  precipitated  by  neutral 
tartrate  of  potash,  the  flocculent  precipitate  dissolves  readily  in  sal- 
ammoniac,  but  after  a  while  the  crystalline  salt  again  makes  its  appear- 
ance, at  least  in  concentrated  solutions.  (Gm.)    [ilenoe  the  crysulUne  salt 

appears  to  be  leu  soluble  in  sal-ammoniac  than  the  flocculent  salt.] The    salt 

dissolves  abundantly  in  cold  solution  of  caustic  potash  (wd.  ir^.);  it 
dissolves  pretty  readily  in  a  concentrated  aqueous  solution  of  neutral 
tartrate  of  potash,  tartrate  of  potash  and  ammonia,  or  tartrate  of  soda 
and  potash,  whence  it  separates  for  the  most  part  on  dilution  with 
water,  and  likewise  on  evaporating  the  solution  and  treating  the  residue 
with  water.    (Hornemann^  JBerl.  Jahrh.  1822,  1,  81;  Busch.) 


Drud  at  1G0^ 

2  CaO 56 

8  C  48 

12  H 12 

18  O 144 


Gay-Lussac  &  Th^nard. 

21-54     22-42 

18-46     18*66 

4-62     5-14 

55*38     53-78 


Or: 


C"H^Ca>0"+8Aq 260    ....  100*00    10000 


2  CaO  56 

C»H<0» 132 

8  HO    72 


Benelius.    Meissner. 

21*54     24*64     ....     21*60 

50*77 

27-69    27-81     ....    27-71 


C»H*Ca«0»  +  8Aq 260    ....  10000 

The  cryttahi  contain  the  lame  amount  of  water.  (Dumu  &  Piria.) 

h.  Acid.  —  Obtained  by  John  (Chem,  ScJiriften,  4,  175),  from  the 
fruit  of  Rhus  typhinum,  and  erroneously  regarded  by  Meissner  (Schw. 
45,  104,)  as  the  neutral  salt.  —  When  lime-water  is  mixed  with  a  suffi- 


Diixtare  aet  aside,  it  deposits  tlie  neutral  salt;  but  by  immediato  evapo- 
ration,  cryetals  of  the  acid  ealt  ore  obtained.  (Dullc.)     Right  prismatio 

Sstem.  Fig.  44;  the  obtuse  tenninal  edges  of  the  octohedron  rest  on 
e  narrow  lateral  edges  of  the  right  rhombic  prism.  Angle  of  the  ftonte 
terminal  edges  of  the  octohedron  =  82°  50';  angle  of  the  obtnse  terminal 
edges,  which  are  truncated  ^=  153°  nearly.  (Neumann.)  The  crystals 
are  transparent,  redden  litmus,  dissolve  sparingly  in  water,  and  their 
Solution  is  precipitated  by  alhidine  carbonates,  oxalic  acid,  and  nentral 
acetate  of  lead,  bat  not  by  ammonia,  nitrate  of  baryta,  or  nitrate  of  silver. 
(John.)  They  dissolve  in  140  pU.  of  water  at  16%  more  readily  in  hot 
water.  (Dulk.)  —  Lime-watiir  mixed  with  tartaric  acid  till  its  traoa- 
parency  is  restored,  is  not  rendered  turbid  by  ammonia.   (Thfnard.) 

CrritoU.  Dolk. 

CiO 28    ....    16-57    17-4* 

C?H'0"   lil     ....    83-43 

CTH'CsO"  169     ....  100-00 

Siirirate  of  Lvme  and  Poloik,  —  a.  £a»ie.  —  Tartrate  of  lime  dissolves 
alter  some  time  in  moderately  warm  aqueons  potash.  (Osann.)  The 
same  solution  is  obtained  by  mo'ler.itely  heating  hydrate  of  lime  with 
water  and  cream  of  tartar,  or  with  neutral  tartrate  of  potash,  tartrate  of 
potash  and  ammonia,  or  tartrate  of  polash  and  soda.  It  is  mobile  and 
cnustic.  Carbonate  of  potash  with  tbe  aid  of  beat  precipitates  all  the 
lime  from  it.  (Lossone,  Crell.  Chem.J.  4, 109.)  The  perfectly  saturated 
solution  deposits  part  of  the  tartrate  of  lime,  even  on  aJditiou  of  water. 
(Oaann.)  It  solidifies  every  time  it  is  heated,  provided  it  be  not  too 
Gonc(>ntrated,  to  a  turbid,  pasty  mass.  (Lassoue,  O^aaa.)  If  it  be  then 
filtered  while  hot,  there  remains  on  the  filter  a  compound  of  about  3  At. 
time  to  1  At.  tartaric  acid.  (Oatnn.) — -The  cold  liquid  appears  to  be  a 
solntion  of  neutral  tarttste  of  lime  in  potash;  the  potash  at  tlio  boiling 
heat  abstracts  from  the  lime  a  portion  of  the  tartaric  acid,  and  throws  down 
a  basic  salt.  In  the  cold,  this  basic  salt  again  takes  from  the  potash  the 
tartaric  acid  which  the  latter  had  abstracted  from  it,  and  is  thereby 
again  rendered  soluble.  (Osann,  GUb.  90.  291;  Kaitii.  Arch.  3,  204; 
J'offff.  31,  36;   eomp.  Funcke,  Repeii.  12,  337.) 

6.  Central. — a.  WUh  tqual  numbert  of  Atorm.  —  Sci>a rates  gradually 
from  a  mixtare  of  aqueous  cream  of  tartar  with  not  too  large  a  quantity 
of  lime-water.  (Th^nard.) 

j3.  WUk  txceii  of  TaHrate  of  PolaA.  —  Tbe  solution  of  nentral 
tartrate  of  potash  in  an  equal  weight  of  water,  boiled  down  with  excess 
of  tartrate  of  lime,  dissolves  27  per  cent,  of  that  salt.  The  solution 
remains  clear  and  liquid  in  Uie  cold;  but  when  evaporated  to  a  syrup, 
the  ftreater  part  of  it  solidifies  on  cooling  to  a  mass  consisting  of  needles, 
which  becomes  somewhat  moist  in  the  air,  dissolves  completely  in  boiling 
water,  but  is  decomposed  by  cold  water,  which  dissolves  its  otvn  weight 
of  the  salt,  with  separation  of  uil  the  lime  excepting  li  per  cent.,  and 
this  quantity  is  afterwards  completely  precipitated  on  diluting  the  solu- 
tion with  9  pts.  of  cold  water.  (Hornemann,  Berl.  JaJirb.  1822,  1,  81. 

e.  Aeid.  —  Tbe  solution  of  1  pt.  borax  and  3  pts.  cream  of  tartar 
contuning  tartrate  of  lime,  in  not  too  small  a  quantity  of  water,  deposita 
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a  whiWi  slightly  aoid,  orystoUiao  meal,  whieh  gratef  between  die  teeth, 
is  nearly  insoluble  in  oold  water,  and  is  resolved  by  boiling  water  into 
oream  of  tartar  which  dissolves,  and  tartrate  of  lime  which  remains 
behind;  when  burnt,  it  leaves  13  p.  c.  carbonate  of  lime,  and  22*4  p.  c. 
oarbonate  of  potaih  (no  boracic  acid),  and  therefore  contains  35*80  p.  e. 
neutral  tartrate  of  lime  with  63*63  |^.  c.  acid  tartrate  of  potash  [about 
equal  numbers  of  atoms].    (Th.  Marttus,  Kastn,  JrdL  1 9,  861«) 

Tai^traie  of  Lime  and  Soda.  —  a.  Banc.  —  An  aqueous  solution  of 
31  *2  pts.  (1  At.)  dry  soda  dissolves  but  a  small  quantity  of  tartrate  of 
lime,  at  ordinary  temperatures,  but  when  moderately  heated,  takes  up 
101  '1  pts.  [less  than  i  At.].  Hydrate  of  lime  is  dissolved  by  aqueous 
tartrate  of  soda.  These  solutions  coagulate  whenever  they  are  heated, 
still  more  strongly  than  thoae  which  contain  potash,  and  form  a  stiff 
jelly.  A  solution  diluted  beyond  a  certain  point  does  not  coagulate;  the 
stronger  it  is,  the  higher  is  the  temperature  at  which  it  coagulates.  The 
precipitate  formed  on  heating  the  liquid  is  basic  tartrate  of  lime.  This 
precipitate  dissolves  more  readily  in  a  concentrated  liquid  and  at  a 
temperature  a  little  below  the  point  of  coagulation,  than  in  a  dilute 
solution  and  in  the  cold.  When  the  coagulated  mass  is  evaporated  to  a 
small  bulk,  it  forms,  first  a  yellow  transparent  liquid,  then  a  white  mass. 
(Osann,  Gilb.  69,  290.) 

b.  Neutral.  ^-  Precipitated  on  mixing  Rochelle  salt  with  chloride  of 
calcium  in  white  flakes,  which  afterwards  become  granular;  or,  if  the 
solutions  aro  very  dilute,  the  double  salt  Lb  precipitated  after  some 
minutes  in  numerous  small  needles,  which  dissolve  sparingly  in  water, 
more  readily  in  excess  of  Rochelle-salt,  and  still  more  readily  in  chloride 
of  calcium.  (Kaiser,  Repert.  22,  260.) 

Taktrate  of  Magnesia.  —  a.  Neutral.  —  Dilute  tartaric  acid 
digested  with  excess  of  Magnesia  alba^  yields  a  filtrate  which,  by  cooling 
and  evaporation,  deposits  a  crystalline  crust,  soluble  in  122  pts.  of  water 
at  16°.  (Dulk.)  The  residue  obtained  by  ignition  is  pyrophoric.  (Bottger.) 
The  solution  has  but  little  taste.  (Aviat,  J.  Chim,  nUd.  23,  447.) 
Aqueous  sal-ammoniac  dissolves  the  salt  readily.  (Brett.)  —  Magnesia- 
salts  mixed  with  tartaric  acid  are  not  precipitated  by  excess  of  ammonia, 
potash,  or  soda,  or  their  carbonates.  (H.  Rose.) 

CryttaU.  Dulk. 

2MgO 40  ....  16-39    17-65 

C8H*O>0   132  ....  6410 

8  HO   72  ....  29-51     2930 

C«H*Mg«Ott  +  8Aq 244     ....  lOO'OO 

h.  Add,  —  Obtained  by  using  a  larger  quantity  of  acid.  Transparent, 
colourless,  short,  six-sided  prisms,  which  intumesce  when  heated  and  are 
soluble  in  water.  (Bergman.)  Crystalline  crust,  soluble  in  52  pts.  of 
water  ai  16°.  (Dulk.) 

Crystals.  Dulk. 

MgO 20     ....     12-42     12-88 

CWO"    141     ....     87-58 

C«H»M60»»  161     ....  10000 


nuiar  wiia  exc«ss  oi  maffnetta  atoa  sna  wai«r,  ftna  e'rmporatiiig  tbe 
filtrate.  (Then&rd,  Dalk.)  At  first  small  CTjatals  &re  obtained  whioti 
intnmeaoe  atronglj  in  tbe  fire,  and  do  not  become  moist  in  the  air;  and 
the  mother-liqoor,  when  Bubaectnentty  evaporated,  leavee  a  gammv  mui. 
(Dnlk.)  Th6nard  obtained  only  an  amorphona  salt,  wnieh  oecamB 
glodnoBS  when  heated,  turned  moist  in  the  air,  and  vaa  precipitated  bj 
potasb.      [li  thj«  (inorpiuiai  compotuid  ■  bMie  Mdt  I] 


ftyrfal». 

.    47-3     ,. 
.    20-0    .. 
.  132-0     .. 
.     720     ., 

..    ir-«    .... 

TM    .... 
.,     48-67 
..     2655     .... 

Dulk. 
17-4« 

6-97 

8  HO 

25-36 

O'H'Mg0''  +  8Aq. 271-2     ....  100-00 

TartraU  of  Magnttia  and  Soda.  —  The  dear  aqneoas  mixtare  of 
Bochelle  salt  and  chloride  of  magnesinm  yields  by  eraporation,  efflo- 
rescent rhomhie  prisms  belonglneto  tbe  obliqne  prismatic  s^yeteni;  they 
must  be  fifwd  from  adhering  chloride  of  calcinm  by  washing.  (I^ollO 
About  the  shape  of  j%.  97,  withont  the/-iaeej  «  :«  =  51°;  i  :  *  =  lOlT. 
(Neumann.) 

N.0   .'. 31-2 

M(0  20-0 

C*H'0" 132-0 

10  HO 90-0 


Dulk. 

12-32 

7-32     .... 

6'73 

4832 

32-94     .... 

32-47 

C>H*N«MgO"  +  10Aq.   273-2     ....  lOOOO 

Cesoub  Tabtkatk.  —  Tartrate  of  potash,  but  not  the  free  acid,  foime 
a  white  precipitate  with  ceroiia  salts.  The  slight  solubility  of  this  pre- 
cipitate in  water  is  not  increased  by  addition  of  tartaric  acid.  It  dis- 
solves readily  in  potash  and  soda,  and  still  more  readily  in  ammonia; 
this  Bolntion  yields  a  gummy  mass  by  evaporation.  (Berielius.) 

Tartbate  op  Lanthandh. — Soluble  in  ammonia.  (BeMeline.) 

TartBAIH  op  Yttbla.  — O.  A'eufrai.  — Tartrate  of  potash  forms 
with  yttriarsalto  a  precipitate  which  diseoWee  sparingly  in  water,  readily 
in  alkalis.  (Klaproth,  Berwlius.)  The  bnlky  precipitate  dnes  np  after 
washing  to  a  white  loose  powder,  which  contains  no  water,  decomposes 
very  slowly  by  ignition,  and  is  insoluble  in  water.  (Berlin.) 

6.  Add.  The  first  quantities  of  the  salt  a,  which  are  added  to  the 
aqneous  acid,  dissolve  sparingly;  the  following  acquire,  after  a  while,  a 
crystaUine  aspect,  being  converted  into  the  acid  salt.  (Berlin.) 

Tarteatb  of  Glucika.  —  CryBtalliies  with  difficulty  by  slow  era- 
poration.     Readily  soluble.  (Vauquelin.) 

Tartratb  op  Alumiha.  —  Occurs  in  Lyeopodium  etavalim.  — 
Qummy  mass,  which  has  a  rough  sweetish  taste,  does  notdeliqnesce  in  the 
air,  and  dissolves  readily  in  water,  (v.  Paeoken.)— Neither  tortro*!  o/oZ?*- 
ntina,  nor  any  other  salt  of  alnmina  mixed  with  tartaric  acid,  is  preci- 
pitated by  alkalis  or  alkaline  oarbonataa.  (Thinaid,  H.  Roae.) 
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TwfiraU  of  Alumina  and  Ammonia.  Amoiphomu  (L«  A«  Bachner, 
^ert.  7B,  320.) 

Tartrate  of  Alumina  and  PotoMk.^^a.  Batie.  An  aqneons  solation  of 
neutral  tartrate  of  potash  (or  of  Rochelle  salt),  diesolyes,  when  heated,  a 
large  qoantity  of  alumina,  without  becomiog  alkaline.  (Th^nard.)  The 
aqueous  solution  deposits,  on  addition  of  alcohol,  oilj  drops,  which 
unite  into  a  layer,  and  whose  aqueous  solution  dries  up  on  evaporation  to 
a  gum  containing  potash  and  soda.  (Werther.) 

5.^  Neutral  f  A  solution  of  cream  of  tartar  dissolves  hydrate  of 
alumina,  and  is  converted  into  an  amorphous  mass,  which  is  not  preci- 
pitated hy  alkalis.  (Th^nard.)  The  aqueous  solution,  of  sp.  gr.  1-477, 
rotates  the  plane  of  polarization  to  the  left,  but  acquires  greater  dextro- 
rotatory power  the  more  it  is  diluted.  (Biot.) 

When  1  pt.  of  cream  of  tartar  is  boiled  with  4  pts.  of  water,  the 
addition  of  j-  pt.  alum  causes  the  whole  to  dissolve;  as  the  liquid 
cools,  small  quantities  of  cream  of  tartar  and  of  alum  are  precipitated; 
and  the  remaining  very  acid  liquid  yields,  by  evaporation,  a  white  saline 
mass,  which  becomes  gummy  on  exposure  to  the  air,  and  dissolves  in  a 
very  small  quantity  of  water.  (A.  Vogel.) 

Tartrate  of  Thorina.  — «  a.  Neutral.  —  Remains  in  the  form  of 
white  flakes,  which  dissolve  but  slowly  and  partially  in  ammonia,  when 
hydrate  of  thorina  is  treated  with  a  quantity  of  trirtaric  acid  not  suffi- 
cient to  dissolve  it.  —  Thorina-salts  mixed  with  tartaric  acid,  are  not 
precipitated  by  ammonia.  (Berzelius.) 

6.  Acid.  —  Found  in  the  solution  obtained  in  the  preparation  of  salt  a. 
This  solution  has  rather  an  acid  than  a  rough  taste  ;  is  not  precipitated 
by  ammonia;  and  when  evaporated  yields  crystals,  which  are  resolved 
by  alcohol  into  the  salt  a,  and  a  soluble  and  still  more  acid  salt  h. 
(Berzelius.) 

Tarti*ate  of  Thorina  and  PotaA.  —  Obtained  by  digesting  hydrate  of 
thorina  with  aaueous  cream  of  tartar.  Crystallizable,  sparingly  soluble, 
not  precipitatea  by  alkalis.  (Berzelius.) 

Tartrate  of  Zirconia.  —  Tartrate  of  ammonia  forms  with  zir- 
conia-saits,  a  precipitate  which  dissolves  in  potash  and  in  excess  of  tar- 
taric acid,  and  is  not  precipitated  from  the  latter  solution,  either  by 
caustic  alkalis  or  their  carbonates.  (Berzelius.) 

Titanic  Tartrate.  —  Hydrochlorate  of  titanic  oxide  is  precipitated 
by  tartaric  acid.  The  precipitate,  which  resembles  titanic  oxalate, 
yields,  when  ignited  in  a  covered  crucible,  a  black  metallic  powder,  which, 
when  heated  in  the  air,  slowly  turns  white.  Acid  solutions  of  titanic 
oxide  which  contain  free  tartaric  acid,  are  not  precipitated  by  ammonia, 
carbonate  of  ammonia,  or  potash;  tincture  of  galls  forms  with  these 
solutions  a  white  precipitate,  but  the  precipitation  is  incomplete,  so  that 
the  liquid  remains  coloured.  (H.  Rose,  GUb.  73,  74;  Pogg.  3,  1 65.) 

According'  to  Wollaston,  tartaric  acid  dissolves  hydrated  tantalic  oxide ;  bat 
according  to  Gahn,  Berzeiias  &  Eggertz,  it  does  not. 

Potanio4antalic  Tartrate — A  boiling  solution  of  cream  of  tartar 
dissolves  dry  tantalic  acid  in  a  small  quantity  only,  but  the  hydrated  acid 


potash  or  carbonate  of  ammoaia,  eolidifiea  on  eooVmg.  (Gahn,  Berzelim, 
&  Eggertz.) 

KoLYBDOUB  TabtbiLTB.  —  Like  the  oxalate. 

Totauio-molybdovs  Tartrate. — The  solution  of  molybdic  add  in 
aqneona  cream  of  tartar  18  digested  with  lino,  whereby  tbe  molybdio  aoid 
is  reduced  to  molybdic  oxide;  a  little  hydfichlorio  acid  then  added,  nod 
tbe  digeation  with  lino  coDtinoed;  ttie  molybdic  oxide  is  thereby  reducod 
to  molybdoDs  oxide,  which  falls  down  in  tbe  form  of  a  pulverulent  double 
sail,  to  be  washed  upon  the  filter.  This  salt,  when  ifpiited  in  an  open 
crucible,  yields  fused  molybdate  of  potash.  It  dissolves  sparingly  in 
water,  forming  a  pnrple  solution;  easi^,  and  with  dark  purple  colour,  in 
aqueous  ammonia,  wheoce  it  is  deposited  on  evapoiation.  (Bertelius, 
PoffS/.  6,  379.) 

Molybdic  Tabtrate.  —  The  aqueous  aolntjon  dries  up  to  a  pale  red 
gnmmy  mass,  which  is  very  apt  to  assume  a  green  and  bine  colour. 
With  alkalis  it  forms,  withont  precipitation,  deep  red  eolations,  which 
become  colonrless  on  exposure  to  the  air.  (Benellus,  Foff^.  6,  34S.} 

PotOMto-molffbdic  Tartrate.  —  a.  Bane.  —  Cream  of  tartar  forms  with 
excess  of  bydmted  molybdio  oxide,  a  brown  pulveruleiit  salt,  which 
dissolves  Bparingly  in  water,  readily  in  alkalis.  —  b.  Neutral.  The  solu' 
tioD  dries  up  to  a  yellow  mass,  which  dissolves  readily  in  water,  forming 
a  solution  which  yields  a  yellow  precipitate  with  tincture  of  galls. 
(Berzelius.) 

Tartrc^  of  Molybdic  acid.  — The  colonrless  solotion  yields  by  evapo- 
ratioQ  B  blue  non-crystalline  mass,  which  dissolves  completely  in  water 
and  alcohol. 

Tartrate  of  Molybdic  aeid  and  FotaeA.  —  Of  all  solvents,  a  boiling 
aqueous  solution  of  cream  of  tartar  dissolves  molybdic  acid,  even  when 
ignited  and  sublimed,  with  the  greatest  facility.  The  solution  dries  up 
to  a  gummy  ma«s.  (Berzelius.) 

Vanadic  Tabtbatb.  —  The  beautiful  medium  blue  solution  dries  np 
to  a  blue,  translucent,  fissured  mass,  which  dissolves  very  slowly  in  cold 
water,  more  quickly  in  ammonia,  forming  a  purple  solution,  the  colour 
of  which  quickly  disappears  on  exposure  to  the  air,  from  formation  of 
vanadic  acid.  (Berielius.) 

FotoMio-vanadic  Tartrate.  —  The  blue  solution  of  vanadic  acid  (which 
is  thereby  reduced  to  oxide),  yields  by  evaporation  with  aqueous  cream 
of  tartar,  a  reddish  blue  extract,  which  becomes  fissured;  the  same  solu< 
tion  forms  with  ammonia  a  purple  mixture  without  precipitation. 
(Berzelius,) 

Tartrate  of  Variadie  acid.  —  Tbe  yellow  solution  of  vanadic  acid  in 
aqueous  tartaric  acid,  wbioh,  however,  if  it  contains  excess  of  tartaric 
acid,  soon  becomes  green  and  afterwards  blue,  from  formation  of  vanadic 
oxide.  (Berzelius.) 
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CaROsno  Tartrate.  —  a  \  At.  Chromic  oxide  to  1  At  Ibiiarid  acid. 
•— Pot»e8io-cbromio  tartrate  is  precipitated  bj  nentral  acetate  of  lea^y 

the  lead-salt  suspended  in  water  and  decomposed  by  sulphuretted  hydro- 
gen, and  the  solution  filtered.  (Kochlin,  Bull,  scienc.  mathem,  1828,  132; 
Berlin,  Ben.  Lehrb.)  The  green  filtrate  leaves  when  eyaporated,  a 
green  vitreous  mass  =  Cr»0',C»H«0".  (Berlin.)  —  KOchlin  regard*  the  salt  as 
a  Chrmmotmriarie  acid,  which  he  nipposet  to  foim  greea  and  Tiolet  aalts  with  bases. 
Bat  these  falts  are  realljr,  as  aArmed  by  Berseltos  \Poyff.  16,  100),  donUe  salts ;  and 
the  (act  of  the  lo-caUed  chrorootartaric  add  not  being  precipitated  bj  alkalis  proves 
nothing,  seeing  that  so  aaanj  bases  are  protected  bj  the  presence  of  tartaric  add  from 
predpitation  by  alkalis. 

b.  2  At.  Chromic  oxide  to  8  At.  Tartaric  add.  —  The  ■olotion  of 
hydrated  chromic  oxide  in  aqueous  tartaric  acid,  is  dark  green  by 
reflected,  and  violet-red  by  transmitted  light;  it  reddens  litmus  slightly; 
ia  not  decomposed  by  alkalis,  and  leaves  a  dark  green  saline  crust  when 
evaporated.  (Brandenburg.)  —  The  violet  solution,  which  ia  not  preci- 
pitated by  alkalis,  dries  up  to  a  violet  mass  containing  2  At.  chromic 
oxide  to  3  At.  tartaric  acid.  (Berlin.) -->  By  slowly  evanorating  the 
solution,  violet-red  octohedrons  are  obtaiuea,  which  slowly  effloreeoe, 
become  nacreous  and  friable  at  a  moderate  heat,  and  dissolve  readily  ia 
water.  (Moser.) 

Amvionio-<kromic  Tartrate.  —  Amorphous.  (Buchner.) 

FoUusuhckromic  Tartrate.  —  Formed,  with  evolution  of  heat  and  car- 
bonic  acid,  on  mixing  tartaric  acid  with  bichromate  of  potash.  —  In  this 
decomposition,  not  only  are  carbonic  acid  and  water  formed,  but  like- 
wise iormic  and  oxalic  acids,  which  remain,  together  with  the  tartario 
acid,  in  combination  with  the  chromic  acid  and  potash.  Pure  potassio- 
chromio  tartrate  is  therefore  not  yet  known.  (Lovel,  Compt.  rend,  16 
862.)  —  The  salt  is  not  obtained  by  boiling  hydrated  chromic  oxide  with 
aqueous  cream  of  tartar.  (Berlin.) 

Fischer  {Xastn.  Arch.  14,  169),  mixes  1  pt.  of  a  saturated  aqueous 
solution  of  bichromate  of  potash  with  2  pts.  of  a  saturated  solution  of 
tartaric  acid.  The  mixture  quickly  turns  vello wish  red,  brown,  greenish 
brown,  and  lastly  violet;  deposits  cream  of  tartar  on  cooling,  often  mixed 
with  brown  oxide  of  chromium;  and  the  filtrate,  when  evaporated  at  a 
gentle  heat,  leaves  a  violet,  glassy,  slightly  transparent,  amorphous  mass, 
which  dissolves  slowly  in  cold,  but  quickly  and  abundantly  in  hot  water. 
—  Berlin  adds  to  a  hot  aqueous  solution  of  bichromate  of  potash,  pul- 
verised tartaric  acid  in  successive  small  portions^  but  only  so  long  as 
carbonic  acid  continues  to  escape,  because  a  larger  quantity  of  tartario 
acid  would  thiow  down  some  of  the  potash  in  the  form  of  acid  tartrate;^- 
and  by  evaporating  the  dark  green  solution,  obtains  a  blackish  green 
vitreous  mass,  which  contaius  1  At.  potash,  1  At.  chromic  oxide,  and 
1  At.  tartaric  acid;  dissolves  readily  in  water;  and  is  precipated  there- 
from by  alcohol.  On  mixing  the  solution  of  this  mass  with  a  eonoen- 
trated  solution  of  neutral  tartrate  of  potash,  it  deposits  dark  green 
crystalline  grains,  containing  3  At.  potash  to  1  At.  chromic  oxide^. 
(Berlin.)  —  According  to  MaWuti  (Compt.  rend.  16,  457;  also  J.  pr. 
Chem.  29,  294),  the  salt  obtained  with  bichromate  of  potash  and  tartario 
acid  is:  K0,Cr»0',C*H*0i'^-l-7Aq;  he  does  not,  however,  regard  it  as 
a  double  salt,  but  agrees  with  Kochlin  in  viewing  it  as  chromotartrate  <)t 
potash.  —  An  aqueous  solution  of  cream  of  tartar  saturated  with  hydrated 


red'liot  coals,  gives  off  tbe  ame  odour  u  otber  tartntes,  which  u  not  to* 
cue  with  chromotartrate  of  potash.  (Malagoti.) 

Urinods  Tartrate.  —  Tartaric  acid  forma  with  protochloride  of 
DTaniam,  a  copious  grej^ish  green  precipitate  which  is  easy  to  wash. 
The  air-dried  salt  gives  off  11*76  per  cent,  of  water  at  100°.  It  dlssolrra 
Id  hydrocbloiio  acid,  and  is  precipitated  therefrom  by  ammonia,  tinleM 
an  additional  qnaDtit;  of  tortorio  acid  is  added,  in  which  case  ammonia 
merely  ooloan  the  station  brownish  yellow.  It  diasolres  ipariDgly  in 
aqaeons  tartaric  acid,  forming  a  non-arjstallisable  liquid  wkicdi  is  not 
precipitated  by  alkallc.  (Bammelaberg,  Fogg.  SB,  81.) 


Dritd  at  100'. 

..     S»13    . 
..     13-91     . 
..       1-16    . 
,„    83-19     . 
...      a-61     . 

59-57 

....     80     ., 

UO,C'H'U'0",HO 

....  M5     , 

...  100-00    . 

99-34 

Uramic  Tartratb.  —  An  aqaeons  mixture  of  chloride  of  nranons 
oxide  and  neutral  tartrate  of  potash  deposits  very  small,  pale-yollon-, 
sparingly  aoluble  crystals.  (V.  Rose,  Richter.)  Tbe  vellow  eolation  of 
pure  uranio  oxide  in  aqaeons  tartaric  acid  yields:  (a)  by  wann  ev^o< 
ration,  crystals  with  a  smaller  amount  of  water;  and  (6)  by  epontanecus 
evaporation,  crystals  with  a  larger  ainoant.  The  latter  giro  of  in 
vacuo  or  at  130  in  a  current  of  dry  air,  10-3  p.  c.  (fl  At)  water,  whereby 
they  are  converted  into  salt  a,  which  snffers  no  farther  loss  at  200  . 
(Peligot,  jV".  Ann.  Chim.  PAyj.  12,  483;  also  J.  pr.  Ckem.  35,  153.) 

Salt  a.  FeHgot. 
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...       6     . 
...     06    , 

...     63-76     ... 
...     10-95     ... 
...       1-37     ... 

„.   ai-92   ,. 

kYo 

«H 

1-45 

SIPO'.CHH)" 

SaK». 

...  438     .. 

...  28S     ,. 
..     4B     ., 
..     13     . 
...  144 

...  ieo-o«  ... 

,.     58-54     .... 
..      9-76    .... 
...      2-44     .... 
,.     29-26     .... 

100-00 

Nigot. 

2-38 

...     29-lS 

2U*0».C»a'0"  +  6Aq.  ., 

...  4B2     ., 

,.,  100-00    ... 

100-00 

Uranio  salts  are  precipitated  by  alkalis,  even  tiSwi  addltien  of  tartaric 
aeld.  (H.  Rose.) 

Potas»io-ura7tous  TartraU.  —  1.  TJrauous  tartrate  white  riill  mois^ 
is  dissolved  in  a  warm  concentrated  eolation  of  neatral  tartrate  of  potash, 
the  dark  brown  solotion  left  to  evaporate  spontaneously,  then  decanted 
from  tbe  crystallised  acid  tartrate  of  potasn,  and  completely  dried.  — 
2.  Reoently  pre<npitated  hydrated  nraaoua  oxide  is  boiled  with  cream  of 
(attar  and  water,  and  the  rest  of  the  process  oonducted  as  above.— 
Block,  fihiniog,  amorphous  mass,  which,  after  drying  over  oil  Of  vitriol. 
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contains  1315  p.  c.  KO  and  48*52  UO,  and  whose  aqneoos  solution  is 

firecipitated  by  potash  but  not  bj  ammonia  or  by  alkaline  carbonates, 
Rammelsberg.) 

Manoanous  Tartrate.  —  A  hot  aoueons  mixture  of  chloride  of  man- 
ganese and  neutral  tartrate  of  potash,  first  deposits  cream  of  tartar,  and 
afterwards,  on  cooling,  manganous  tartrate  in  small  white  crystals  which 
are  resolved  by  water  into  a  soluble  add  and  an  insoluble  basic  salt. 
(Pfaff,  Sckw,  4,  377.) 

Manganic  Tartrate. -—A  cold  concentrated  solution  of  tartaric 
acid  forms  with  manganose-manganic  oxide,  a  brown  solution  which  is 
decomposed  by  evaporation,  and  when  supersaturated  with  potash 
remains  brown  without  yielding  any  deposit.  (Fromherx,  Schw.  44,  338.) 

Fotasgio-manffanous  Tartrate.  —  Obtained  by  dissolving  carbonate  of 
manganese  in  aqueous  cream  of  tartar.  The  salt  crystallises  with 
difficulty,  is  veiy  soluble,  and  is  not  precipitated  by  pure  alkalis  or 
alkaline  carbonates.  (Scheele.)  —  Peroxide  of  manganese  forms  with 
cream  of  tartar,  at  ordinary  temperatures,  a  brown  solution,  which  is 
decolorised  and  emits  carbonic  acid  when  heated.  (Scheele.) 

Manganous  salts  mixed  with  tartaric  acid  are  not  precipitated  by 
alkalis  or  alkaline  carbonates.  (H*  Rose.) 

Tartrate  of  Arseniaus  acid  f  —  The  solution  of  arsenious  acid  in 
tartaric  acid  yields  prisms  by  evaporation.  (Bergmann.) 

Tartrate  of  Arsenious  acid  and  Ammonia, «-» Obtained  by  adding 
arsenious  acid  to  a  boiling  aqueous  solution  of  acid  tartrate  of  ammonia 
as  long  as  it  dissolves.  Arsenious  acid  crystallises  out  first  from  the 
filtrate,  and  afterwards  the  double  salt  in  beautiful  crystals.  (Mits- 
cherlich,  L^rb.)  —  The  boiling  must  be  continued  for  a  long  time,  so 
that  a  sufficient  quantity  of  arsenious  acid  may  be  dissolved.  The  liquid, 
when  evaporated,  yields  at  first  a  considerable  succession  of  crusts  of  acid 
tartrate  of  ammonia  with  but  little  arsenious  acid,  but  afterwards,  when 
very  highly  concentrated,  lar^  glassy  crystals  of  the  double  salt,  which 
quickly  effloresce,  and,  at  100  to  105°,  give  off  4*67  per  cent,  of  water 
together  with  a  little  ammonia.  The  aaueous  solution  of  1 00  pts.  of  the 
fresh  crystals  yields  with  sulphuretted  nydrogen,  48*17  pts.  of  sulphide 
of  arsenic  and  63*12  pts*  of  acid  tartrate  of  ammonia.  (Werther,  J.  pr^ 
Ckem.  32,  409.) 

Crystals.  Werther. 

AbO» 99  ....  37-22  37*54 

C«H'(NH<)0" 167  ....  62-78  63*12 

C»H*(NH*)(A»0«)0»  +  Aq 266  ....  100*00  lOO'OO 

llierefore  as  Mitscherlich  gives  it. 

Tartrate  of  Arseniovs  acid  and  Potash  and  Tartraie  of  Arsenious  acid 
and  Soda  are  obtained  in  a  similar  manner  but  do  not  crystallise  so  well. 
(Mitscherlich.) 

Tartrate  of  Arsenic  acid  and  Potash.  —  The  hot  solution  of  1  pt. 
arsenic  acid  in  6  pts.  of  water  is  saturated  with  finely  pulverised  cream 
of  tartar;  the  liquid  being  well  stirred;  the  filtrate,  which  still  con- 
tains frte  arsenic  acid,  either  left  to  crystallise  by  cooling,  or  better, 
precipitated  by  alcohol;  and  the  resulting  powder,  which  is  sometimes 


TARTABIG  ACID.  297 

amorphQOSi  sometimes  crystalline,  quickly  washed  with  alcohol,  and 
dried  in  the  air.  It  is:  KO,A80»,C«H*0*»+5Aq.  — It  gives  off  5  At 
water  at  130"^,  and  tnrns  brown  at  a  higher  temperature,  emitting  the 
odour  of  burnt  sugar  and  of  alkarsin.  It  dissolves  very  readily  in 
water;  but  the  solution  soon  deposits  cream  of  tartar,  and  yields  free 
arsenic  acid.  An  excess  of  arsenic  acid  prevents  this  separation  of 
cream  of  tartar,  and  from  such  a  mixture  the  undecomposed  double  salt 
may  always  be  precipitated  by  alcohol.  (Pelouze,  N,  Ann.  Chim.  JPhys, 
6,  68;  also  Ann.  Fharm,  44,  100;  also  J.,  pr.  Chem.  28,  18.) 

Antimonic  Tartrate. — a.  Neutral.  —  By  precipitating  a  solution 
of  antimonic  oxide  in  aqueous  tartaric  acid  with  alcohol,  a  white  granular 
precipitate  is  obtained,  insoluble  in  water,  but  dissolving  readily  in 
neutnd  tartrate  of  potash,  with  formation  of  tartar-emetic.  The  com- 
position of  this  precipitate  is  SbO',OH'0«,HO,  [therefore  =  2SbO*, 
C«H«0"=  aH*(SbOyO"  +  2Aq].     At  100°,  it  gives  off  I  At  water 

tor  according  to  the  other  formula  2  At,  so  that  C"H*(SbO')'0^',  remains]. 
)ut  this  residue,  when  immersed  in  water,  is  reconverted  into  the  original 
salt.  The  thoroughly  dried  salt  decomposed  with  sulphuretted  hydrogen 
and  alcohol,  yields  no  other  acid  than  tartaric  acid,  that  acid  being 
regenerated  by  the  water  formed  from  the  oxygen  of  the  antimonic 
oxide  and  the  hydrogen  of  the  hydrosulphurio  acid  [Or:  C^H'Sb'O^^ 
4- 6HS  =  2SbS' +  C^H'O"  +  2H0J.  (Berzelius,  Fogg.  47,  315,  and 
Lehrh.) 

h.  Acid. — Obtained  by  precipitating  the  aqneous  solution  of  the 
following  salt  with  [perhaps  a  smaller  quantity  of  1]  alcohol.  (Peligot.)  ^-i 
This  salt  is  probably  identical  with  that  which  Soubeiran  or  Capitaine 
(J.  Fharm.  25,  742)  obtained  by  precipitating  the  solution  of  antimonic 
oxide  in  tartaric  acid  with  alcohol,  after  evaporating  to  a  syrup,  and 
respecting  which  they  state  that  the  amount  of  antimony  in  it  is 
variable,  and  that,  after  drying  at  100°,  it  suffers  a  further  loss  at  210°. 

Dried  ai  160\  Peligot. 

SbO» 153  ....  53-69 

8  C  48  ....  16-84     16-47 

4  H 4  ....       1-40    1-38 

10  0 80  ....  28-07 

SbO»,C8H*OW[.>]  285     ....  10000 

c.  Hyperacid.  —  The  solution  of  antimonic  oxide  in  aqueons  tartaric 
acid  evaporated  to  a  syrup,  yields  after  a  while,  large  transparent 
crystals.  ^Peligot,  N.  Ann.  Chim.  Fhys.  20,  289;  also  J.  pr.  Chem.  41, 
881.)  This  solution  crystallizes  indistinctly  (Bergman);  deposits  a  white 
powder,  which  after  washing  with  alcohol  dissolves  in  water  and  reddens 
litmus  (Soubeiran,  J.  Fharm.  10,  535);  does  not  yield  any  crystals 
(Dulk).  —  The  crystals  obtained  by  Peligot  belong  to  the  right  prismatic 
system.  Fig.  68  without  the  p-face,  but  with  an  n-face  between  u  and  t. 
tt' :  tt'  =  133°  30';  t*  :  <  =  113°  15;  n  : «  =  137;  y  :  <  =  90°;  y  :  y  behind 
=  76°;  t:<  =  115°;  y:i=125°.  (Prevostaye.)  —  The  crystals  deli- 
quesce in  damp  air,  and  dissolve  very  readily  in  water.  (Peligot.)  — 
The  solution  of  antimonic  oxide  in  tartaric  acid  is  precipitated  by 
sulphuric,  hydrochloric,  and  nitric  acid.  (Schnanbert,  Verwandtach.  80.) 
— All  antimony  salts  are  protected,  by  addition  of  tartaric  add,  from 
precipitation  by  water  or  alkalis.  (H.  Rose.) 


8hO» 

16  C 

193  ^ 

,—- 96  .. 

-  31-29  .... 
..  18-63  .... 
-.   3-27  .... 
-.  45-81  .... 

31-tO 
18-»5 

28  O  

22i  ., 

46-05 

C»H'(ShO=)0'>,C«H»0"+5Aq.;....  499 


The  crvatals  give  off  231  p.  o.  (13  At.)  water  at  160°,  and  tlieiofore 
leave  SbO',  C'H^O".  (Peligot.)  The  exact  nature  of  this  residue  mast 
be  decided  by  furtbor  in^estigationa.  The  formula  given  by  Gerhardt 
(JV.  J.  f/tarm.  12,  212)  appeaxs  too  artificiaL 

Sydrated  Antimonie  acid  diasolvea  readily  in  aqueous  tartaric  add. 
(J.  A.  Buohner,  Sepai.  66,  171.) 

Atumonio-atUimonie  TartraU.  —  Amwumiaeat  T^iar-trntiie.  —  An  aqaeona 
Bolntion  of  acid  tartrate  of  ammonia  is  boiled  with  antimonio  oxide,  and 
the  flUrate  evapotated,  till  it  forms,  on  cooling,  a  stiff  jelly,  in  which 
regular  crystals  gradually  appear.  (L.  A.  Bnchner,  Reperi.  78,  820.  On 
attempting  to  take  these  crystals  out  of  the  jelty,  it  again  becomes  this 
and  mobile  from  the  effect  of  the  agitation,  and  deposits  a  crystalline 
powder,  having  the  same  oomposition,  (Boobner.)  Berlin  {Ann.  Pkam. 
64,  938),  leaves  the  concentrated  solution  to  evaporate  in  the  air  at 
I  a°  1o  60°  till  it  oiystallixes. 

The  transparent,  colourless,  shining  crystals  belong  to  the  right 
prismatic  system,  and  are  ieomurpbous  with  ordinary  tartar-em eiio. 
(Kobell,  Prevostaye.)  ^i^.  45.  Let  the  face  below  a  be  denoted  by  e; 
the  face  below  e  does  cot  occur  in  these  crystals,  p  :  a  =  1!1°  dS'; 
u  :  e  =  ie5°2r  (167°  according  to  Kobell);  p:e=  107°  7';  p  :  i*  =  90°i 
a  :  o  at  the  side  =  101°  8'  (103=  42'  according  to  Kobell);  (o  ;  a  [be- 
hind)] =  108°  57' Kobell};  u  :  1^=83°  28';  a  above  :  a  below  =  116*42' 
(116°  8'.  Kobell).  The  faces  x  are  subordinate;  the  faces  a  are  alter- 
nately absent;  aud  by  this  hemibedry  the  crystals  become  tetrahedrtJ; 
the  x-faces  also  are  sometimes  half  present.  (Kobell,  Prevostaye,) — ■ 
When  part  of  the  solution  of  ammoniacal  (or  ordinary)  tartar-emetic  has 
crystallised  ia  this  form,  the  mother- liquor  often  yields  alill  more  efflo- 
rescent ri};ht  rhombic  prisms  slightly  truncated  at  the  lateral  edges 
(whose  angles^  127°  and  53°),  and  travelled  in  opposite  directions  at 
the  summits  (angle  of  the  bevelling  edge  =  85°  30  ).  Paetenr.  [There- 
fore nearly  the  same  as  fig.  72,  together  with  the  m-bce].  These  large 
and  very  efflorescent  prisms,  formed  by  spontaneous  evaporation,  give  off 
15-3  per  cent.  (5  At.)  water  at  100°. 

The  ordinary  crystals,  when  exposed  to  the  air,  give  off  water,  and 
assume  the  appearance  of  porcelain,  though  less  quickly  than  thoae  of 
D  potash- la  rtar-eme  tic;  a;  100°,  they  give  on  5il  p.  o.  water,  and 
.  above  100°,  they  also  evolve  ammonia.  (Buchner.)  Heated  to 
108*  m  a  current  of  air,  they  give  off  water  and  ammonia.  (Dumas  St 
Pirla.)  They  dissolve  in  water  much  more  readily  than  thoM  of  potash 
tartar-emetic.  (Bnohner.) 

Cryttatt.  Dnmw  &  Piiii. 


<?HXNH*)(8b{V)0''*-Aq....    320    ....  lOO'OO 

Folatno-antimoHie  Tartratt. — a.  BaticJ  —  a.  Boiling  aaueous  tartar- 
emetic  diawlves  &ntinnonic  oxide,  and  od  cooling  yMA»  needlec  which  are 
deoompoaed  by  W8t«r  into  tartar- emetic  and  a  residue  of  tartrate  uf 
antimony.  (Bnohuli.)  This  atatetneiit  is  contradicted  by  Soubeiraa  & 
C&piUine  {J.  /'iorm.  25,  7i5)  according  to  whom,  IS8-2  pta.  (1  At.) 
cream  of  tartar  boiled  for  40  homa  with  2(1^  pta.  (nearly  2  At.)  aalimonia 
oxide  and  with  water,  dissolve  only  half  the  oxide,  forming  with  it 
ordinary  tartar-emetio.  —  ^.  An  aqueous  solntioo  of  noatral  tartrate  of 
potash  dissolres  anliinonia  oxide  (Borgnum),  which  is  then  nut  pre- 
cipitated by  alkali*.  (Th^nard.) 

J.  Neutral,  —  Ordinarj/  T^tar-tmrtic,  gnnBknKe^tr  SrtehtrehuMn,  Split*. 
gUmmetimlein,  Tarlana  tmelicui,  Tlarfonu  ttibialut.  —  3  pta,  of  antimontc  oxide 
are  divested  with  4  pts.  of  cream  of  tartar  and  with  water;  the  solution 
filtered  hot;  the  crystals  which  are  obtained  by  repeatedly  evaporating  and 
eoulinff  the  filtrate,  pnlTerised  and  dissolved  in  l/>  times  their  weight 
of  cola  water;  and  the  solution  again  filtered  and  evaporated  to  the  crya- 
tallising  point. 

The  preparation  la  made  (I)  with  pnre  antinionic  oxide  obtained  by 
method  2 — 6  (iv,  324,  323);  —  Or  (fi)  with  crocus  antimonii  or  vUrum 
ajUmaaii,  containing  sulphide  of  antimony  (iv-,  359,  SGO),  in  quantity 
equal  to  that  of  tlie  cream  of  tartar  (the  sulphide  of  antimony  then 
remains  undissolTed);  in  the  latter  case,  the  tartar  emetio  obtained  has  a 
vellow  colour,  arising  from  potassio-ferrio  tartrate,  and  the  mother -liquor 
Mcomes  gelatinous  from  the  presence  of  silica;  the  solution  obtained  with 
oxide  of  antimony  containing  sulphide  yields  a  yellow  mother-liquor 
containing  sulphur  in  the  form  of  kerines  [or  of  hyposulphite  of  potash  1] 
(Fischer,  Keutn.  Areh.  S,  352);— Or  (3)  with  basic  sulphate,  bydro< 
chlorate,  or  nitrate  of  antimunio  oxide  (the  first  to  be  obtained  by  heating 

2  pts.  of  antimony  with  3  pis.  of  oil  of  Titriol, —  or  more  cheaply,  tbongh 
contaminated  with  sulphur,  by  boiling  down  to  dryness  b,  mixture  of 

3  pts.  sulphide  of  antimony,  2  pts.  nitre,  2  pts.  oil  of  vitriol,  and  24  pts. 
water,  and  washing  out  with  water,  —  and  then  to  be  digested  while  still 
moist  with  3  pts.  of  cream  of  tartar).  When  these  basic  antimony  salts 
are  acted  upon  by  cream  of  tartar,  the  mineral  acids  are  separated  from 
the  antimontc  oxide,  and  remain  in  the  mother-liquor,  partly  combined 
with  the  potash  of  the  cream  of  tartar  in  the  form  of  acid  salts,  and 
together  with  free  tartaric  acid.  As  the  free  acids  retard  the  crystal- 
lisaticn,  the  mother-liquor  separated  from  the  first  crystals  must  be 
partly  neutralised  with  carbonate  of  lime,  before  it  is  evaporated  to 
obtain  a  second  crop  of  crystals;  this  free  acid,  however,  holds  in 
solution  all  the  iron  which  frequently  occurs  in  sulphide  of  antimony, 
and  causes  the  tartar-emetic  to  crystalliie  ont  whiter;  hence  also  whiter 
eirstals  are  obtained  by  the  other  modes  of  preparation  if  a  little  hydro- 
clucric  Boid  be  added  to  the  liquid. 

The  oream  of  tartar  and  antimonio  oxide  ue  either  treated  at  first 
with  oal^  Buffident  water  to  form  a  pnlpy  mass,  and  this  mixture,  after 


quarter  ol  kd  boar  with  a  larger  qnantity  ol  water;  or  the  mat«nai8  are 
boiled  at  once  with  10  to  20  pts.  of  water,  till  the  whole  of  the  tartar* 
emetiu  and  the  greater  part  of  the  antimonio  oxide  are  dissolved.  The 
Teasels  may  be  of  porcelain,  glass,  antimony,  eilrer,  platinum,  or  for  qnick 
preparation,  of  copper,  or  cast-iron. — When  pure  antimonic  oxide  and 
pure  cream  of  tartar  are  nsed,  the  mothet-liquor  jields  tartar-emetic  to 
the  last  drop,  bnt  when  the  impure  ingredients  are  used,  the  impnritieB 
remain  in  the  last  u ncry stall  i sable  portion  of  the  mother-liqnor.  (Phillips.) 
-—  There  often  remains  a  mother-liquor  which  dries  np  to  a  gummy  mass, 
and  [especially  perhaps  when  basic  sulphate,  hydroch) orate,  or  nitrate  of 
antimony  is  used],  consists  principally  of  acid  potassiu-antimonic  tartrate 
(p.  305).  (Knapp.)  —  The  resulting  crystals  of  tartaj-emetio  are  free 
from  arsenic,  even  if  the  nntimonic  oxide  used  in  the  preparation  contained 
arsenic  (Semllas,  Chevallier,  J.  Chim.  mid.  22,  71);  but  they  ma^  be 
contaminated  with  cream  uf  tartar,  tartrate  of  Hme,  oxide  of  iron,  silica, 
and  the  basic  potassio-antinionic  tartrate  a,  a;  faeooe  the  necessity  of 
redissolving  them  in  15  pts.  of  cold  water,  filtering  ond  crystalliaiog 
(Buchuls);  comp.  Monch  (CrtU.  Cktm.  J.  2,  73.)  Demachy  {Crdl.  Chan. 
J.i.lSi.)  LasMue  {Crdl.Ckem.  J.  3,106.)  —Bergman  (Opme.  1,338.) 
Bucholi  {A.  Tr.  9,  2,  25;  ZSmcAw*.  1806.  1  and  209;  1811,  126.) 
Soubeiian  (/,  Fharm.  10,  524.)  N.  E.  Henry  (J.  Chim.  mid.  1,  £21; 
2,  1 .)  PhiUipa  (-Inn.  Phil.  25,  372.)  HerrmanB  {Jahti.  pr.  Fharm. 
7,  148.) 

a.  Dried  at  200°.  The  crystals  of  tartar-einetic  give  off  2*1  p.  c. 
(1  At.)  water  at  100°,  and  at  a  higher  terapemtore  (before  decomposition 
begins),  7*38  p.  c  (3  At.)  in  all.  (Phillips.)  Tartar-emetic  dried  at  100° 
in  a  glass  tube  which  is  continaatly  turned  round  over  a  feeble  alcohol- 
flame,  can  support  a  heat  of  300°  without  browning,  and  gives  off  from 
5-1  to  6-5  per  cent,  of  water.  (Liebig,  Ann.  Fharm.  26, 132!)  The  finely 
pulverised  crystals  heated  in  the  oil-bath  in  a  current  of  air,  turn  brown 
between  235  and  240°,  emittiug  an  odour  of  burnt  sugar;  but  between 
200°  and  220°,  they  give  off  in  12  hours  withont  any  c^ouring,  from  7'S 
to  7'7  p.  o.  water.  (Dumas  &.  Piria.)  The  crystals  heated  somewhat  above 
100°  in  a  current  of  dry  air,  give  off  2'63  p.  c.  (I  At.)  water;  between 
160°  and  180°  (iind  in  a  longer  time  even  at  130  ),  5-26  p.  o.  (2  At.)  in 
all;  and  at  200°  220°,  7-71  p.  c.  (3  At.)  in  all.  (Berlin.) 

Dritd  at  ZOO*.  liebig. 

KO ..- 47-2  _..  lS-02 

SbC   1530  ...,  48-69 

8  C _ 48-0  ....  1S28    15-54 

2H 2-0  ,.„  0-64     0'67 

8  0 640  ....  20-37 

C"H'K(81)0')0"  314-a    ....  100-00 

The  salt  dried  at  200°  may  be  regarded  as  tartaric  anhydride 
(CH'O',0'),  (or,  as  Laurent  &  Oerhardt  prefer,  as  the  isomeric  com- 
pound, tartrelic  acid),  in  which  IH  is  replaced  by  K  and  1H  by  SbO*, 
=  C»H'K(SbO')0*,0',  — Qerhardt  {N.  J.  Fharm.  12,  214,)  supposes 
that,  in  this  compound,  an  ordinary  atom  of  Sb  splits  up  into  3  At. 
Sha,  whence  he  derives  the  formula  C*H»KSb«',0".  —  Peligot,  (Jf.  Arm. 
Chim.  Fhyt.  12,  and  J.  pr.  Chart.  35,  162,)  supposes  tartaric  acid  itself 
to  be  C*H*0»,  and  writes  CH'K(SbO*)0",  bat  is  thereby  obliged  to 


still  contain  :f  At.  water  oi  c^taiiisation.  —  Accoming  to  ttie  radical 
theory,  Liebig  and  Dumas  k  Piria  write  the  formula  of  the  salt,  KO, 
SbO',CH>0';  and  Bemliiis  writes  it,  KO,C'HO*  +  SbO',(;*HO'.  The 
latter  endeavoured  to  isolate  this  peculiar  acid,  C'HO*,  bj  decompoaug 
t1)e  salt  anapended  in  hot  absolute  aloubol  with  sniphnretted  hydrogen. 
The  decomposition  took  place  slowly,  yielding  snlpliida  of  antimony  and 
a  large  qaantity  of  reproduced  cream  of  tartar,  while  in  the  alcoholic 
solution,  there  remained  a  very  small  qnantity  of  the  potash-salt  of  a 
peculiar  acid,  which,  after  evaporating  the  alcohol,  diagclving  the  residue 
in  water,  Rltering  from  sulphide  of  antimony,  and  evaporating,  remained 
tts  an  opaqne  gum,  which  reddened  litmus,  (or  in  cryatals  by  apontaneoaa 
evaporation,)  burnt  without  any  odour  of  oumt  sugar,  snU  from  whoae 
aqueous  solution  acids  did  not  throw  down  cream  of  tartar,  [tartralio  or 
tartrelic  acidi]  (Bcrielius,  J.  pr.  Chem.  14,  350;  Fogg.  47,  315;  Le/irb.) 
When  tartar-emetic,  dried  between  200°  and  230°,  is  dissolved  in  water 
and  decomposed  by  anlphuretted  hydrosren,  a  filtrate  is  obtained,  which, 
after  nentralization  with  ammonia,  behaves  with  lime-salts  like  meta- 
tartrate  of  ammonia,  but  after  standing  for  24  hours,  like  the  tartrate. 
(Laurent  &  Gerhardt.) 

/3.  DrMi  at  100°.  The  fresh  crystals,  dried  at  100°,  retain  their  form, 
but  tnrn  white  and  opaque,  giving  off  21  p.  c.  water  (Phillipa);  2-39, 
and  at  108%  273  in  all  (Dunios  &  Piria);  1-75,  and  somewhat  above 
100°,  263.  (Berlin.) 

Dritd  at  lOOf.  liebig.        Duma*  &  Pirta. 

KO  47-2     ....     1421 

SbO>    !530    ....     46-05 

8C 48-0     ....     14-45     ....     14-78 

4  H 4-0    ....       1-20     1-18     ....       1-24 

10  O 800     .,,.     24-03 

C«H<K(SbO^O" 332-2     ...  10000 

According  to  Pelisot,  CH'(Sb(y)0'',  or.  u  likewiie  establiBhcd  bjr  Drnnu  i  Piris, 
KO,SbO',CH'0"+2HO;  MCOrJing  to  Liebig.  KO.SbO^.CH^O". 

7.  Cri/HaUued  Tartar-emetic  forms  tranaparent,  colourless  (sometimes 
partially  opaque),  shining  rhombic  octohedrona,  iaomorphoua  with 
amnionio-antimonio  tartrate,  and  tetrahedrons  produced  by  hemihedry. 
Fig.  45.  Let  the  firat  pair  of  faces  below  a  be  denoted  by  e,  and  the  eecond 
by  t;  p.a=  122';  are  =  166'  40";  a  :  i  =  165°  40';  o  :  m  =  90°; 
a:aat  the  side  =  108°  IC;  o  :  a  behind  =  104"  15*  (103°  3^  Bemhardi). 
The  faces  e  and  i  are  generally  striated  and  indistinct;  only  one  direction 
of  cleavage,  parallel  to  p.  (Brooke,  Ann.  Phil.  22,  40.)  u:u  =  OS''  20- 
and  86°  40*.  (Soret,  Taa-Amb.  1823,  136;  comp.  Bemhardi,  N.  Tr. 
7,  2,  58;  and  Pravoataye.)  —  Tartar-emetic  has  a  metallic  taste,  acts  as  an 
emetic,  and  in  larger  quantities,  as  a  poison. 

Crgtlalt.  Dumai  &  Pirn.     Ilomion. 

KO _ 47-2     ....  13-83 

SbO»    1530     ....  44-84     .„ ....     42-62 

SC 48-0    ....  14-07     14-34 

5H 5-0    ....       1-47     -       1-50 

11  O 88-0     .-  25-7a 

C»H'K(SbO')0"-l-Aq.    341-2     ....  100-00 
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Or: 

CrpHtU.                                            Phillipt.        WtHqulilC.  Dulk. 

KO *. 47-2  ....  13-83  ....                 ....  i3'e4 

8bO» 1530  ....  44-84  4335     ....     42-99     ....  43*08 

C8H^0"> 132-0  ....  38-69 

HO    90  ....  2-64  210     ....       514     ....  5-90 

C«H*K(8bO»)0»  +  Aq 341-2    ....  lOO'OO 

KO 47-2  ....  13-83  ....  13-64  ....  12-80  ....  9-80  ....  16 

SbO«  1530 ....  44-84  ....  4316  ....  45-92  ....  42*60  ....  38 

C«H*0" 132-0  ....  38-69  ....  ....  36-25 

HO 9'0....    2-64  ....  2*00  ....  4-84  ....  3*75  ....  8 

C«H*K(SbO«)0»  +  Aq.  3412  ...100-00  98-81 

For  Brepier's  analyses,  see  Ann.  ffinir.  1819;  also  8chw.  30,  406. — In  the 
analysM  hj  Phillips  and  by  Brandes  &  Wardenbnr;  (Ann,  Pkarm,  2,  71),  the  per* 
centages  of  water  are  given  which  the  crystala  lose  at  100**;  in  tbe  aaaljses  by  Wall- 
quist,  Dalk,  G9bel  {Sckw,  37 •  73)  and  Tb^nard,  there  is  no  statement  as  to  the 
temperature  at  which  the  water  was  determined,  but  to  judge  from  the  quantity,  it  moat 
have  been  considerably  above  100^,  so  that  the  salt  /d  would  be  partially  converted 
into  tbe  salt  a.  Richardson  (Records  qf  Gen,  Sc,  1836)  dried  his  salt  at  204^  The 
rest  of  his  analysis  is  based  upon  the  fact  that  100  pts.  of  tbe  crystals  decompoaed 
in  aqueous  solution  by  bydrosnlpburic  acid,  yielded  53-2  pts.  of  sulphide  of  antimony 
and  39-92  cream  of  tartar.  —  Wallquist  supposes  half  the  antimonic  oxide  to  be  combined 
with  half  the  potash,  and  accordingly  gives  the  formula:  K0,C<H<O>  +  SbO',3C«HK)* 
+  KO,SbOB  +  2Aq. 

The  crystals  gradually  become  opaque  when  heated  in  the  air,  giving 
off,  according  to  Braudes  &  Wardenburg,  0*5  p.  c.  water,  whereas  opaqae 
crystals,  which  generally  contain  less  water,  do  not  suffer  any  diminution 
'in  weight.  —  They  decrepitate  in  the  fire,  burn  away  with  an  antimonial 
fume,  and  leave  charcoal  mixed  with  grains  of  antimony  (Bergman), 
and  when  ignited  in  close  vessels,  leave  a  highly  inflammable  pyrophoric 
mass.  (Serullus.) 

Iodine  added  to  an  aqueous  solution  of  tartar-emetic,  forms  a  preci- 
pitate of  ozyiodide  of  antimony,  SbP,5SbO'.  —  From  the  hot  solution  of 
100  pts.  tartar-emetic  in  1000  pts.  water,  34  pts.  of  iodine  throw  down 
golden-yellow  spangles  as  the  liquid  cools,  and  50  pts.  of  iodine  form  an 
orange-yellow  precipitate  (which  redissolves  with  brown  colour  on  tbe 
addition  of  more  iodine);  the  colourless,  strongly  acid  filtrate  precipitates 
metallic  salts  in  tbe  manner  of  hydriodic  acid  or  iodide  of  potaissium. 
Alcohol  added  to  this  filtrate  throws  down  a  curdy  powder,  which  dis- 
solves in  water,  forming  an  uncrystallizable  acid  syrup,  whilst  iodide  of 
potassium  remains  in  solution.  Iodine  alone  does  not  precipitate  neutral 
acetate  of  lead  or  corrosive  sublimate;  but  in  presence  of  tartar-emetic, 
it  throws  down  iodide  of  lead  or  iodide  of  mercury.  (Preuss,  Ann.  Pharm. 
29,  214.)  —  The  golden-yellow  spangles  may  likewise  be  obtained  by 
dropping  alcoholic  iodine  into  the  saturated  solution  of  tartar-emetic  in 
aqueous  tartaric  acid,  so  long  as  it  does  not  produce  any  permanent  brown 
colour;  or  by  triturating  2  pts.  of  tartar-emetic  with  1  pt.  of  iodine  and 
a  small  quantity  of  cold  water  to  a  ]>ulp,  and  heating  it  gently  till  the 
iodine  dissolves;  sometimes  a  brown-red  compound  [SbP9]  is  formed  at 
the  same  time.  The  brown  acid  liquid  filtered  from  the  spangles^  leaves, 
when  evaporated,  a  black   residue^  which  dissolves  in  water  without 


todine;  alcohol  praoipitatea  from  it  a  white  salt  free  from  iodine,  and 
containing  antimony,  together  with  1217  p.  c.  potaah,  probably,  there- 
fore, tartar-emetio.  Iodine,  therefore,  throws  down  from  tartar-emetie 
only  a  portion  of  the  antimony,  that,  namely,  which,  according  to  Wall- 
qnist's  tormnla,  is  in  oombinatioa  with  the  potash.  (Stein,  J.  pr.  Chem. 
30,  48.)  [Bnt  eren  if  only  the  portion  of  antimonio  oxide  combined 
with  die  potaah  were  removed,  the  liquor  eonld  no  longer  yield  a  preci- 
pitate of  tartar-emetic  on  addition  of  aloohol.  Part  of  the  tartaric  add 
moet  necessanly  be  altered  by  oxidation  during  this  reaction.] 

Of  the  heavy  metals,  iron  is  the  only  one  which  precipitates  antimony 
completely  from  the  aqaeoiu  solution  of  tartar-emetic.  (Wallquist.)  — 
Sulphuretted  hydrogen  decomposes  it  immediately,  yielding  kermee  and 
tartar-emetic.  In  very  dilute  solatione,  salpfauretted  hydrogen  produces 
only  a  red  colouring,  which  puses  into  precipil«tion  on  addition  of  craim 
of  tart«r  or  mineral  acids.  (FfafT,  Geiger.)  A  solution  of  tartar-emetic 
in  4008  pts.  water,  assumes  only  an  orange-yellow  colour  when  treated 
with  anlpharected  hydrogen,  but  deposits  kermes  on  boiling,  (Tnmer.) 

Sulphario,  nitric,  or  hydrochloric  acid,  added  to  an  aqueons  solution 
of  tartar-emetic  (not  containing  free  tartaric  acid:  Sovhtiran),  throws 
down,  not  cream  of  tartar,  but  a  basic  eulphate,  nitrate,  or  hydrochlorate 
of  antimonio  oxide,  soluble  in  excess  of  hydrochloric  acid  or  in  tartaric 
acid.  (Qeiger,  Mag.  Pharm.   7,  258.)     According  to  Turner,  the  pi^cl- 

Sitate  likewise  rediesolves  in  excesi  of  anlphnric  acid,  but  according  to 
eiger  &  H.  Rose,  it  does  not  dissolve.  According  to  Dulk,  the  preci- 
pitate coneists  of  basic  tartrate  of  antimoutc  oxide  with  a  little  of  the 
mineral  acid  [^.  —  The  precipitation  of  the  antimony  by  theee  three 
acids  is  seldom  complete;  and  this  circumstance  is  often  looked  upon  aa 
favourable  to  Wallquist's  formnla,  according  to  which  half  the  antimony 
in  the  salt  is  combined  with  potash,  and  the  other  half  with  tartaric 
acid.  According  to  this  view,  minernl  acids  shonld  precipitate  only  the 
atom  of  antimony  which  is  combined  with  the  potash,  and  alkalis  only 
that  which  is  in  combination  with  the  tartaric  acid.  Bnt  with  a  due 
proportion  of  mineral  acid,  considerably  more  than  half,  often  indeed 
nearly  all  the  antimony  is  precipitated.  From  a  dilute  solution  of  100  pts. 
of  tartar-emetic,  nitric  acid  throws  down  a  basic  salt  containing  41*2  pts., 
that  is  to  say,  nearly  the  whole  of  the  antimonic  oxide;  iu  a  saturated 
solution,  nitrio  acid  forms  a  slighter  precipitate,  which  continually  in- 
creases when  heated  or  simply  left  to  stand;  hence  the  filtrate  yields 
by  evaporation  a  new  precipitate;  and  the  liauid  contiuns,  besides  a  little 
nndecomposed  tartar  emetic,  acid  tartrate  ot  potash,  which,  on  heating 
the  liquid,  is  resolved,  for  the  most  part,  into  nitre  and  tartaric  acid. 
(Scbweiier,  J.   pr.  Chem.  83,  470.) 

Tartaric  added  added  to  tartar-emetic  throws  down  cream  of  tartar. 
(Oeiger) ;  oxalic  acid  forms  a  slight  precipitate,  insoluble  in  excess  of  the 
acid.  (H.  Rose.)  —  Acetic  acid  does  not  form  any  precipitate  with  tartar- 
emetic,  according  to  Geiger  and  Schweinenberg  {itag.  Pharm.  15,  258), 
but  according  to  N.  B.  Henry,  a  precipitate  of  cream  of  b^tar  is  formed 
after  24  hours. 

Ammonia,  potash,  soda,  and  their  compoands  with  carbonic  acid, 
precipitate  the  antimonic  oxide  in  white  flakes  which  become  minntely 
crystalline.  Ammonia  renders  the  dilute  solution  very  slightly  tnrbid, 
and  throws  down  from  the  concentrated  solntlon,  fine  grains  which  dissolve 
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but  partially  in  exceas  of  ammonia  (or,  according  to  H.  Rose,  not  at  all). 
Ammonia  renders  the  solution  of  tartar-emetic  turbid  in  a  few  minutes 
(immediately  if  beated),  and  throws  down  white  flooculent  antimonic 
oxide,  the  quantity  of  which  gradually  increases;  a  considerable  portion 
however  remains  dissolved,  unless  the  ammonia  be  allowed  to  act  iu 
excess  for  several  days.     In  this  case,  43'^5  per  cent,  (that  is  to  say,  the 
whole,  within  1  p.  c.)  of  the  antimonic  oxide  is  precipitated  from  the 
tartar-emetic;  and  the  filtrate  contains,  besides  a  very  small  quantity  of 
undecomposed  tartar-emetic,  tartrate  of  potash  and  ammonia,  which,  on 
evaporation,  is  partially  converted  into  cream  of  tartar,  with  evolution  of 
ammonia.    (Schweizer.)  —  Potash  does  not  precipitate  the  more  dilute 
solution;  but  from  the  more  concentrated  solution,  it  throws  down  an 
abundance  of  white  flakes  completely  soluble  in  excess  of  the  potash.  — 
Carbonate  of  ammonia  has  no  action  on  the  solution  of  tartar-emetic; 
carbonate  of  potash  produces  a  cloud,  by  precipitating  the  oxide,  even  in 
a  solution  containing  only  1  pt.  of  tartar-emetic  to  1152  water.  —  Lime- 
water  does  not  cloud  a  solution  diluted  to  that  extent,  but  in  a  solution 
containing  1  pt.  of  tartar-emetic  to  576  water,  it  forms  a  cloud  consisting* 
of  tartrate  of  lime  combined  with  tartrate  of  antimony.     All  these  pre- 
cipitates formed  by  alkalis  are  soluble  in  tartaric  acid  (Turner,  Edinb, 
Med.  and  Surg.  J.  Ni\  92,  71;  also  Kagbn.  Arch,  11,  377.)  —  Carbonate 
of  ammonia  and  carbonate  of  soda  likewise  gradually  form  precipitates 
insoluble  in  excess;  but  the  precipitation  by  these  reagents,  as  well  as  by 
carbonate  of  potash,  is  very  incomplete.  (H.  Rose.)  —  While  the  solution 
of  tartar-emetic  in  pure  water  is  not  altered,  even  by  boiling,  the  solution 
in  spring'Water,  which  contains  carbonate   of  lime  and  carbonate  of 
maguesia,  forms  at  15°  in  the  course  of  12  hours,  a  precipitate  of  pure 
antimonic  oxide,  and  on  boiling,  a  more  copious  precipitate  containing  a 
larger  quantity  of  antimonic  oxide,  tos:ether  with  the  carbonates  of  lime 
and  magnesia.     If  the  spring-water  1be  boiled,  previous  to  adding  the 
tartar-emetic,  till  the  whole  of  the  carbonates  of  lime  and  magnesia  are 
precipitated,  the  solution  will  no  longer  be  subject  to  decomposition. 
(Gueranger,  J.  Chim.  mSd.  4,  368  and  412.) 

Tartar-emetic  added  to  an  aqueous  solution  of  corrosive  sublimate 
forms  a  precipitate  of  calomel.  —  This  precipitate  is,  however,  mixed 
with  a  small  quantity  of  mercurons  tartrate;  the  solution  contains  anti- 
monious  acid.  (Orfila,  •/.  C7Aim.  mid,  8,  202.)  —  When  the  bodies  are 
dissolved  in  equal  numbers  of  atoms,  and  each  lu  20  pts.  of  water,  the 
mixture  deposits  on  cooling  only  the  fifth  part  of  the  corrosive  sublimate 
in  the  form  of  calomel;  but  on  boiling  the  mixture  in  a  retort,  —  which 
does  not  cause  any  acid  to  distil  over,  —  nearly  all  the  mercury  is  pre- 
cipitated in  the  form  of  calomel;  the  liquid  filtered  therefrom  deposits 
about  \  of  the  tartar-emetic  in  crystals,  on  evaporation  and  cooling; 
and  the  mother-liquor  dries  up  to  a  yellowish  white,  translucent  gum. 
(Brandes,  Ann.  Pharm.  11,  88.) 

Infusion  of  galls  precipitates  a  somewhat  conccuti*ated  solution  of 
tartar-emetic  in  thick  yellowish  white  flakes,  and  forms  a  cloud  in  a 
solution  containing  288  pts.  of  water,  but  not  in  one  which  contains  576 
pts.  (Turner.)  —  If  a  little  nitric  acid  be  added,  the  precipitation  takes 
place,  even  with  more  dilute  solutions.  (Gueranger,  J,  Chim.  med. 
1,  371.)  — An  excess  of  tincture  of  galls  redissolves  the  precipitate. 
(Orfila.) 

Tartar-emetic  dissolves  in  14*5  pts.  of  cold  and  in  1*9  pts.  of  boiling 
water.  (Bucholz.)     It  dissolves  in  19  pts.  at  8•7^  in  126  at  21°,   in 


3  Kt  87-5°,  and  in   28  pts.  at  100°.  (Brandea.)     The  aqneouB    solntion 
yields  a  pulveralent  precipitate  with  alcohol. 

e.  Acid.  —  Aeid  Tartar-emelie.  —  The  solution  of  tsxtar-emetio  in 
boiling  aqneoDB  tariatio  acid  ia  ovaporated  to  a  syrap,  and  thca  elowlj 
coolea  till  it  oiystallixee,  an  effect  which  takes  place  readily.  (Knapp.)— • 
This  salt  occurs  in  the  mothei-liquor  of  tartar-emetic  When  aDtimonio 
sulphate  obtained  by  heating  antimony  with  siilphurio  acid  is  freed  from 
salphnric  acid  by  treatment  with  wat«r  and  carbonate  of  potash,  the 
oxide  dissolved  in  aqueous  oream  of  tartar,  and  the  ordinary  tutar- 
emetic  crystallized  as  completely  as  possible  from  the  solution  by  erapo- 
ration  and  cooling,  a  very  acid  mottier-liauor  is  obtained,  which,  when 
eraporated  to  dryness,  amounts  to  -^  to  -^  of  the  crystals  of  tartar-emetic. 
The  residue  in  the  dry  state  is  a  transparent,  yellow-brown  gnm,  and 
forms  with  water  a  thick  syrup,  which  is  decomposed  by  alcohol  into  a 
precipitate  of  ordinary  tartar-emetic  and  a  solution  of  tartaric  acid  —  is 
completely  converted  into  common  tartar-emetio  by  saturation,  first  with 
antimonic  oxide,  and  subsequently  with  potash — and,  on  account  of 
accidental  impurities,  does  not  yield  the  crystals  of  the  acid  salt  above 
described  till  after  atandine  for  several  months,  and  sonietimaa  not  even 
then.  (Knapp.)  —  [If  Phillips's  Btat«roeDt  (p.  300),  that  the  solution  of 
antimonic  oxide  in  pure  cream  of  tartar  crystalliies  to  the  last  drop  aa 
ordinary  cream  of  tartar,  be  admitted  as  correct  —  and  it  is  fully  bomo 
oat  by  the  composition  of  the  salt  —  we  cannot  help  snapecting  that 
Rnapp'e  antimonic  oxide  had  not  been  completely  freed  from  aulphnrio 
aoid;  that  this  acid  set  free  the  tartaric  acid  from  a  portion  of  the  cream 
of  tartar,  forming  bisulphate  of  potasb;  and  that  the  tartaric  acid  thus 
liberated,  together  with  a  portion  of  the  tartar-emetic,  formed  the  acid  salt 
of  the  motber-liqnor:  it  is  to  he  regretted  that  this  mother- liquor  was  not 
examined  by  Knapp  for  sulphuric  acid.  The  bisulphate  of  potash  was 
probably  the  accidental  impurity  which  interfered  so  much  with  the 
oiystalliiatioTi].     (Fid.  also  Berielius,  JahreAer.  20,  173.) 

Transparent,  colourless,  oblique  rhombic  prisms,  which  effloresce  in 
the  air,  give  off  9.22  p.  o.  (5  At.)  water  at  100°,  assuming  at  the  same 
time  the  appearance  of  porcelain,  and  at  a  higher  temperature  melt  to 
a  transparent  gum.  From  their  aqueous  solution  mixed  with  hydrochloric 
acid,  iron  throws  down  all  the  antimony;  alcohol  added  to  the  aqueous 
solution  precipitates  ordinary  tattar-emetjc,  retaining  the  free  tartaric  acid. 


KO 

Dritd  at  100*. 

,     47-2    ... 
.  153-0     ... 

9-79     ... 
31-73    ... 
19-91     ... 

2-07     ... 
36-50     ... 

...     32-10     , 
...     20-67    . 
...      2-10     . 
...     3S-63 

PoUgot. 

SBO>, 

.     31-0 

.     960    ... 

.     19-1 

.     100    ... 
,  1760    ,,. 

2-7 

22  O   

C»H'K(SbO^O" 
Th«r«fo™  1  At.  t 

+  C«H'0"  .„,  482-2    .., 
iTtir-cmeUc  dried  tH  100° 

100-00    ... 

with  1  At. 

...  10000 
tartiricadd. 

d.  Compound  of  1  At.  Tartar-emetic  with  3  Jt.  Cream  of  Tartar.  — 
I.  ObtMoed  by  leaving  a  concentrated  boiling  solution  of  I  At,  tartar- 
emetic  with  3  At.  cream  of  tartar  to  crystallise  by  cooling. — 2.  By  dissolv- 
ing 1  At.  neutral  tartrate  of  potash,  1  At.  cream  of  tartar,  and  I  At.  acid 
cream  of  tartar  (c)  in  water.  (Crjitati  of  eiutlr  dmilir  chancter  ire  oblainnl 
by  DBDg  tutrate  of  potMb  sad  iniDioiiU  iuatead  of  ncntnl  tartrate  of  potuh.)— ■ 
TOL.  X.  X 
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3.  By  dividing  the  solution  of  acid  cream  of  tartar  e  into  two  parts, 
precipitating  the  antimonic  oxide  from  the  one  half  hy  adding  a  quantity 
of  carbonate  of  potash  just  sufficient  for  saturation,  and  mixing  the 
filtrate  which  contains  the  neutral  tartrate  of  potash  with  the  other  half. 
[The  eqaation  given  by  Knapp  for  this  reaction  does  not  appear  to  be  correct; 
inasmuch  as  be  supposes  that  only  2  At.  (not  3  At.)  potash  are  required  to  precipitate 
the  antiipony;  the  mil  tare  will  therefore  contain  1  At.  potash  too  much.] — 4.   By 

dissolving  9  pts.  of  tartar  emetic  and  4  pts.  of  tartaric  acid  in  water, 
leaving  the  free  tartar  emetic  to  crystallise  out,  then  evaporating  the 
mother-liquor  to  a  syrup,  ana  leaving  it  to  cool  slowly.  It  then  solidifies 
to  a  transparent,  turpentine-like  mass,  which  soon  becomes  turbid  from 
formation  of  crystalline  points;  these  increase  till  the  whole  is  convened 
into  a  snow-white,  crystalline  mass,  which  is  freed  from  the  thick  mother- 
liquor  by  elutriation  with  water,  and  washed  on  the  filter  with  a  small 
quantity  of  cold  water.  (Knapp.) 

Small  nacreous  lamin»,  which  do  not  give  off  water  even  when 
heated  in  vacuo,  dissolve  sparingly  in  water,  and  are  precipitated  from 
the  aqueous  solntion  by  alcohol.  (Knapp.) 

Knapp. 

4  KO 188-8    ....     2105     2015 

SbO»  1530    ....     1706    1720 

32  C 192-0     ....     21-41     22*07 

19  H 19-0     ....       2-12     2-30 

43  0 344-0     ....     38-36     38-28 

C"H*K(SbO»)0"  +  3C»H«KO»«      896-8     ....  10000    10000 

When  carbonate  of  potash  is  dropped  into  the  solution  of  this  salt  as 
long  as  effervescence  is  produced,  and  the  liquid  evaporated,  needle- 
shaped  crystals  are  obtained  aggregated  in  nodules  like  Wavellite,  and 
very  easily  soluble  in  water;  from  the  solution  thus  obtained,  tartaric 
acid  reprecipitates  the  laminsB  of  the  original  salt.  [Possibly  a  compound 
of  tartar- emetic  with  neutral  tartrate  of  potash)] 

Ignited  AntimwiiouB  acid  does  not  dissolve  in  aqueous  cream  of 
tartar  (Geiger  <fc  Reimann,  Mag.  Pkarm.  17,  137);  it  dissolves  very 
slowly  and  sparingly  on  boiling;  but  the  hydrate  dissolves  more  readily, 
and  the  clear  filtrate  coagulates  on  cooling,  and  leaves  a  fissured  gum 
when  evaporated.  (H.  Rose,  Pogg.  47,  839;  A.  Rose,  Fogg,  51,  170.) 

Hydrai^d  Antimonic  acid  dissolves  in  an  aqueous  solution  of  1|-  pt. 
of  tartar-emetic  (the  ignited  acid  also,  but  much  more  slowly)  forming  a 
liquid  which  has  a  saline  sweet  taste,  is  not  precipitated  by  hydrochloric 
acid,  but  yields  a  light  orange- yellow  precipitate  wiih  sulphuretted 
hydrogen  in  presence  of  hydrochloric  acid,  and  leaves  by  evaporation  a 
yellow  gum,  permanent  in  the  air  and  easily  soluble  in  water.  (Geiger 
&  Reimann,  Mag,  Fharm.  17,  128).  The  solution,  either  of  the  dry  or 
of  the  hydrated  acid,  paascs  turbid  through  the  filter,  and  leaves  a  turbid 
gum  when  evaporated.  (A.  Rose.)  —  The  compound  is  amorphous,  and 
very  soluble.  (Mitscherlich,  Ann.  Chim.  Phys,  73,  396.)  — 3  pts.  of  bianti- 
moniate  of  potash  likewise  dissolve  in  4  pts.  of  cream  of  tartar,  forming 
a  rather  insipid,  sweetish,  saline  liquid  which  yields  a  copious  red-brown 
precipitate  with  sulphuretted  hydrogen  in  the  course  of  half  an  hour, 
and  leaves  a  yellowish  gum  when  evaporated.  (Geiger,  N.  Tr,  3,1,  460.) 
The  solution  of  biantimonlate  of  potash  in  tartaric  acid  is  thickish, 
passes  slowly  through  the  filter,  forms  with  sulphuretted  hydrogen  a 


Tiaciu  gom  waen  evaponwa.  ^j.  a.  cucaaet,  JXtpen.  w,  ni.) 

Bj  digntini  I  pt.  otvilrum  mlimonii  (it.  3G0),  1  pt.  of  iaraeft.  acid,  and  2  pli. 
of  ertam  q/"  tartar,  tliea  Slteiiag  uid  ertporadiig,  ■  (iud  b  obuiucd.  (Bergman.) 

Sodio-aniimonic' Tartrate.  —  Soda  T^trtar  aattit.  —  The  prep&nition  is 
nmilat  to  that  of  oidinary  tarUr-emeUc.  Priimt  beloDgiiig  to  the  right 
priuna^  iTstam.  Fiff.  7S,  togetlier  with  «  p-hce,  ftud  also  a  t-faoe  at 
the  baok  between  n  aad  n;  y :  y  behind  =  $&"  20';  yiMcIS?"  iO' 
nearly.  (Preroataje.)  —  The  or^itala  heated  to  220°  in  a  dry  atream  of 
air  nve  off  8-4  p.  o.  water;  thov  absorb  moisture  from  the  air.  (DuuM 
AKria.) 

CrfttaU.  Dnmu  JfcKrifc 

HsO „ 31-2    ....      B-» 

BbO«.™ 1530    „..    *1-ai 

8  C — -..™ <8-0    ....    U-7«    H-3 

ft  H 5-0    ....       I-S4     IB 

11  O 8B-0    ....    2;-08 

CH*N«<8bO0O«  +  Aq 8a»'2    ....  100-00 

LHhio-aiOimimie  Tartrate.  —  Transparent  jelly  is  whieb  await  piima 
form  after  a  considerable  time.  (L.  A.  Buchner.) 

Baryto-atitimome  TartToU. — Tartar- emetic  (Wallqaist.)  CrjrrtU- 
linelamins,  which  ^reoff  6'21  p.  o.  water  in  a  stream  of  dry  air  at  100°. 
(Domaa  &,  Piria.) 

Dried  at  250*.  Saut*  &  fin*. 

BaO  76-«    ....    M-29 

SbO" 1S30    ....    44-53 

tC   „ _ 49-0    ....     13-97     13-lft 

2  H  _. 20    ....      0S8     066 

8  O  64-0    ....     16-63 

C"H«B«SbO«  ....„ - 943-6    ...,  IM-W 

CryUai*.  Dnmu  Bt  Fbte. 

BaO   J6-6     ....  20-18    ISSB 

SbOi - *»-«    ....  *0-51 

8C  *8-0    ....  12-84    11-74 

SH  .„ S-0    ....      1-58    1-72 

12  O   96-0    ....  25-29 

CH'K(SbO^O"  +  2Aq 379-6    ....  100-00 

Dainai  *  Pirim  Kplsin  the  deflcdeaej  of  carbon  bj  the  drcanalMiM  that  the  baqrta, 
in  (rite  of  tbe  prewDce  of  intiniaaic  oxide,  itill  Tetalo*  earbonic  acid  at  a  red  heat; 
tbej  anppoie  the  erjattla  to  contain  i  At.  HO  more  tban  tbe  qnantltr  ealcnlated  in 
the  preOEding  table. 

Str<mt.io-aMimtmic  TartraU.  —  On  mixing  the  hot-satoratod  aolaUons  o( 
I  At.  lartar-emetio  aod  1  At.  nitrate  of  atrontia,  a  crystalline  precipitate 
is  formed,  which  is  washed  with  hot  water,  in  which  it  is  nearly  insoluble, 
and  then  dissolved  in  cold  aqueoos  nitrate  of  strontia  (which  takes  up 
moreof  it  than  cold  waUr);  this  solution,  when  giadually  heated  to  100  , 
deposits  the  salt  in  smalL  prisma,  which  scarcely  give  off  ^  p.  0.  water 
at  210°  in  6  hoiua.  (F.  Kesslei,  Fogg.  15,  410.) 

z  S 
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Orvitak.  Kewlcr. 

SrO     52  ....  15-43  15-26 

BbO» 153  ..^  45-40  4525 

C»H*0"»  132  ....  3917  39*22 


C»H*Sr(SbO«)0** 337    ....  10000    99*73 

Strontio-^mtimanic  Tartrate  with  Nitrate  ofStrantia.  —  1  pt.  of  nitrate 
of  strontia  18  digested  for  some  time  at  dO""  to  35^  with  2  pts.  of  water 
and  an  excess  of  finely  pulverised  strontio-antimonic  tartrate,  the  solution 
filtered  at  20°,  and  left  to  evaporate  in  the  air.  —  The  large,  somewhat 
efliorescent  crystals  thus  obtained  give  off  the  whole  of  their  water, 
amounting  to  18-43  per  cent,  at  200  ,  and  at  a  stronger  heat  burn  away 
suddenly  with  a  glimmering  light,  and  without  blackening,  leaving  a 
porons  mass,  which  continues  to  glow  for  some  time  in  the  interior. 
They  are  not  altered  by  immersion  in  cold  oil  of  vitriol,  dissolve  with 
noise  in  warm  oil  of  vitriol,  and  then  give  off  carbonic  oxide,  and  subse- 
quently nitric  oxide  gas  without  any  colouring,  but  afterwards  becomes 
brown  and  give  off  sulphurous  acid.  They  dissolve  readily  in  cold  water; 
and  the  solution  when  heated  deposits  crystals  of  strontio-antimonic 
tartrate,  which  do  not  redissolve  completely  on  cooling,  even  after  a 
eoiisideiabie  time.  (Kessler.) 

Qyiiali.  Kessler. 

2  8rO  104  ....  18-87  1913 

SbO* 153  ...  27-77  2802 

CH^O"  132  ....  23-96  2392 

NO»  54  ....  9-80 

12  HO  108  ....  19-60  18-43 


C«H*Sr(SbO«)0»  SrO,NO»  +  Aq 551  ....  10000 

Caldo-antimonic  Tartrate,  —  By  precipitating  a  lime-salt  with  tartar- 
emetio.     The  precipitate  has  the  composition  of  the  latter.  (Wallquist.) 

Antimcnichuranic  Tartrate,  —  When  the  cold  aqueous  solutions  of 
tartar-emetic  and  uranic  nitrate  are  mixed  together,  the  light  yellow 
gelatinous  precipitate  dissolved  in  hot  water,  and  the  resulting  solution 
slowly  cooled,  it  immediately  yields  crystals;  but  if  quickly  cooled,  it 
yields  at  first  an  amorphous  precipitate,  which  however  changes  after 
a  while  to  yellow-needles  having  a  silky  lustre  and  united  in  radiated 
groups.  The  same  crystals  are  obtained  by  mixing  the  hot  solutions  of 
3  pts.  tartar-emetic  and  1  pt.  uranic  nitrate,  and  leaving  the  mixture  to 
oool.  The  air-dried  crystals  give  off  in  vacuo  over  oil  of  vitriol, 
11 '76  per  cent.  (7  At.  [or  6?]),  and  at  200°  in  a  dry  stream  of  air, 
without  any  alteration  oT  the  acid,  18'83  p.  c.  (11  At.  [or  10?])  in  all; 
at  210°,  the  salt  suffers  no  further  loss,  but  emits  a  faint  odour  of  burnt 
sugar;  the  salt  dried  in  vacuo  gives  off  at  200°  in  a  stream  of  dry 
carbonic  acid  gas,  7'95  p.  c.  (4  At.),  then  at  242%  with  browning  and 
an  odour  of  caramel,  2  p.  c,  and  at  270°,  with  deeper  brown  colour,  an 
additional  quantity  of  water;  but  there  still  remains  a  certain  quantity 
of  hydrogen^  which  escapes  in  the  fonn  of  water  when  the  residue  is 
ignited  in  a  glass  tube.  There  remains  a  mixture  of  charcoal,  uranous 
oxide,  and  antimony,  which,  even  when  quite  cold,  takes  fire  in  the  air 
and  burns  with  great  splendour.  —  The  salt  dissolves  in  hot  water  with 
fine  yellow  colour,  but  separates  out  almost  completely  on  cooling,  so 


Phyi  12,  466;  also  J.  pr.  Chem.  35,  157.) 


Peligot 
35-M 

11-68     U-K 

0-*9     0-70 

1557 


O'H'(0>0»)(SbO*)O«»  ....  411     ....  100-00 

Therefore  like  common  taiUr-emetic  dHed  et  200*  ft..  300). 

ayitaUA^d(nvecuo. 
XPO»   Hi     ....     32-22    ... 

...■«• 

6H 6    ....       l-M     ... 

12  0 9fi     ....     21-48     ... 

...      1-3 
...    21-7 

(?H*{D'0»)(8bOi)0«»  +  2A<i 447     ....  100-00    ... 

...  100-0 

AW^rUd  Cryttalt. 

TPO» 144    ....     28-74     

SbO»„ 113    ....    30-54     

.    30-30 

18  0  144     ....     28-74     

.     29-31 

C»H<(U»0>){ShO^O»  +  2Aq 501     ....   100-00     10000 

Peligot  luppote*  the  ur-dried  crjiUli  to  oODttin  1  Aq.  mora. 

Trllbric  Tartrate.  —  The  eolation  of  tollnrio  oxide  in  the  aqoeons 
acid  dries  ap  by  spontaneous  evaporation,  to  a  transparent,  co]oar1eu 
masa,  vhicb  has  a  radiated  crystalline  Btructare,  and  diseolves  readily  in 
water,  forming  a  solution  wnicL  is  not  precipitated  hy  alkalis,  borax, 
moljbdate  of  ammonia,  tellnrate  of  Boda,  or  infusion  of  galla.  (BerMlius.) 
Snow-wbite  needles,  having  a  sweet  inetaDlo  taste  and  nauseating  action. 
(Kelrenter,  Schw.  62,  216.) 

Pota»»io4eUurie  TartraU.  —  Tellnrio  oxide,  its  hydrate,  and  tellario 
acid,  whioh  ia  thereby  rc<luced  to  the  oxide,  diBsolvB  when  digested  in 
aqaeoua  tartar- emetic.  The  solution  deposits  a  large  quantity  of  cream 
of  tartar  when  evaporated,  and  then  dries  np  to  a  transparent  gam.  This 
residue,  when  treated  with  cold  water,  becomes  opaque  from  separation 
of  tuUnrio  oxide,  but  redissolves  completely  when  heated,  without  depo- 
siting anything  on  cooling.  (Berielius.) 

BisMUTHtc  Tartratb.  —  Precipitated  on  adding  (artario  aoid  to  sol- 
phate,  hydrochlorate,  or  nitrate  of  bismuth,  in  the  form  of  a  white  crys- 
talline meal  insoluble  in  water.  ^Gren,  in  hie  Lehrbwh.)  —  Bismnth-salta 
are  not  protected  from  precipitation  by  potash  by  the  presence  of  tarttuio 
acid.  (H.  Rose.) 

Y.  On  adding  a  hot  concentrated  a^^neone  eolotion  of  4  ^ta.  tartario 
to  a  hot  concentrated  of  5  pts.  bismuthic  oxide  (BiO*)  in  nitne  acid,  tho 
eolation  remains  clear  while  hot,  but,  on  cooling,  deposits  neutral  hja- 
mothio  tartrate  in  email  shining  crystals,  which  collect  on  the  aides  of 
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the  f i^ssel,  in  rerj  solid  white  cmsts.  As  soon  as  the  setmration  of  these 
crystals  is  complete,  the  clear  liauid  mast  be  decanted,  and  the  salt 
washed  on  a  filter  for  a  considerable  time,  with  a  cold  dilate  aqueous 
solution  of  tartaric  acid  mixed  with  a  little  nitric  a<Hd,  then  strongly 
pressed  between  paper,  and  dried  at  a  gentle  heat.  The  air-dried  salt 
gives  off  9  12  p.  o.  <5  At.)  water  at  100^  (R.  Schneider,  Po^^.  88,  55.) 


DrUd  a  100^ 

2BiO» 474 

24  C 144 

12  H  , 12 

30  O  24© 

2HO 18 


Schndder. 

53-38     5?-42 

16-21     16-77 

1-35     1-39 

47-03    27-16 

203     2-26 


2fiiO*,3C»H*0»  +  Aq 888     ....  15000    100-00 


tBiO»    474 

S  C«H«OW 396 

12  HO 108 


Schneider. 
48-46 
40*49 
11-05     11-22 


2BiO»,3C»H*OW  +  6Aq 978 


100-00 


When  the  preceding  nit  if  immersecl  m  hot  water,  and  potaah  «dded  in  small 
qnantitiea,  a  white  turbidity  i«  first  produced,  but  afterwards,  on  the  addition  of  more 
potash,  a  clear  solution  which  itoea  not  become  turbid  when  mixed  with  more  water  or  with 
potash.  On  mixing  this  solution  with  a  solution  of  potassio-stannous  tartrate  prepared  in 
a  similar  manner  (p.  311),  there  are  formed,  either  at  ordinary  temperatures  or  on  boilinp^, 
according  to  the  degree  of  eonoentration,  doable  salts  of  bismuthous  oxide  (BiO^, 
stannic  oxide,  and  tartaric  add,  which,  in  presence  of  a  <uffident  qnantity  of  water, 
dissolve  in  a  slight  excess  of  potash,  forming  dark  brown  liquids.  Prom  these  com- 
pounds, the  bismuthous  oxide  Is  not  precipitated  by  direct  treatment  with  eaustSc  potash. 
By  the  addition  of  certain  salts,  e.  p.,  carbonate  or  sulphate  of  soda,  or  chloride  of 
•edium>  to  the  sUghtly  alkaline  solutions  of  these  double  sidta,  brown  compounds  of 
stasnic  oxide  and  bismuthous  oxide  are  precipitated,  either  at  ordinary  temperatures  or 
on  boiling,  which  appear  to  contain  essentially  1  At.  SnO*  to  1  At.  BiO^.  If  a  solution 
of  sesquiozide  of  tin  be  Used  instead  of  the  prototide,  a  similar  compound  is  formed 
containing  2  At.  SnO'  to  1  At.  BiC.  Prom  these  compounds  of  stannic  and  biamuthons 
.  okides,  thf  former  oiide  is  completdy  separated  by  potash,  only  when  they  htte  not 
been  pitcifiHalnd  at  a  boiling  heaL  (Schndder.)    f. 

Totassuhhwniahie  Tartrate,  -  Cream  of  tartar  is  boiled  with  water 
and  axotss  of  kydmted  bismuthic  oxide,  obtained  hr  digesting  Magigterium 
Bwmwthi  with  potaah;  the  clear,  somewhat  yiscid  filtrate,  which  it  not 
bonded  by  water,  but  forma  a  cloud  with  the  stronger  mineral  acids, 
•raporated  over  the  wateivbath;  and  the  heavjr  white  crystalline  powder 
which  settles  down,  collected.  This  powder  is  decomposed  bj  water, 
and  yields  an  acid  filtrate  free  from  bismuth,  which  is  turbid  l^t  fint, 
but  becomes  clear  after  a  while.  (A.  Schwartenbeig,  Xhh.  Fharm. 
«1,  <44.) 


DrM  at  100*. 


KO. 

BiO* 

8C 

2  H 

8  0 


Schwarsenbetig. 

47-2 

....   n-86 

12-22 

2370 

....     59-52 

58-94 

480 

....     1205 

1216 

20 

....       0-50 

0-5§ 

640 

....     1607 

1600 

C8H»K(Bi0«)0» 398-2     ....  100*00    10000 


Analogous  therefore  to  tartar-emetic  dried  at  200*  (p.  300.) 


tion  of  hydrogen,  and  forms  a.  sparingly  soluble  salt.  (Bergman.)  — 
Concentrated  eoJutionB  of  neutral  tartrate  of  piitash  n.nd  sulphate  of 
zinc  yield  immediately,  and  dilnte  eolations,  after  some  hours,  a  wLite 
cryalalline  nieal,  which  appears  to  contain  3  At.  oside  to  1  At.  acid. 
(Sihindler,  Moff.   PItaita.    36,  63.)      On   mixing   the  hot  concentrated 


solutions,  a  yellowish  white  crystalline  meal  ia  obtained;  the  cold  dilute 
solutiona  gradually  yield  small  cryelala.  The  salt  dissolves  but  ven 
slowly  in  water,  whether  hot  or  cold,  readily  however  in  cold  potash  o 


fioda.  The  alkaline  solution  when  boiled,  deposits  zinc-o 
nation  with  tl^e  carbonic  acid  which  existed  in  the  caustic  potasb-leyj 
abeolate  alcohol  precipitates  from  it  an  uncrystallizable  syrup  soluble  in 
water.  Aqueous  carbonate  of  soda  digested  with  tartrate  of  zinc,  gives 
off  carbonic  acid,  but  does  not  diiwolve  a  trace  of  zinc.  (Warther.) 
[Probably  basic  carbonate  of  zinc  and  tartrate  of  soda  are  formed  ]  —  The 
salt  when  subjected  to  dry  distillation,  leaves  a  carbonaceous  residue,  which 
mav  be  set  on  fire  with  a  red-hot  coal,  and  bums  away  with  a  gliramering 
ligut,  leaving  oxide  of  zinc.  (Biittger.) 

Zinc-salts  mixed  with  tartaric  acid  remain  precipitable  by  potash. 
(H,  Bose.)  [Only  however  when  heated.] 

TartraU  of  Zinc  and  Fotasiimn. — a.  When  cream  of  tartar  ii 
digested  with  excess  of  linc  or  its  o^tide,  a  gummy  mass  is  obtained, 
which  has  a,  faint  taste,  deposits  a  white  powder,  and  dries  up  to  a 
yellowish  translncent  gnm.  —  b.  With  a  larger  proportion  of  cream  of 
tartar,  small  yellow  crystals  are  obtained,  having  a  harsh  metallic  taste. 
{Lassone.  Cre'U.  jV.  Entd.  2,  1 15.)  The  compound  is  not  precipitated  by 
pare  alkalis  or  alkaline  carbonates,  but  yields  a  precipitate  with  sulphu- 
retted hydrogen.  (Thenard.) 

Tartrate  of  Cadmium.  —  Slender  needles,  woolly  to  the  touch,  And 
scarcely  soluble  in  water.  (Stromeyer.)  —  John  (Berl.  Jahti.  1820,376), 
distingiiisbes  a  baxie  salt  insoluble  in  water;  a  neutral  salt,  which  u  very 
sparingly  soluble  in  water,  insoluble  in  alcohol,  and  crystallizes  in  hara 
grannies;  and  an  acid  salt,  which  dissolves  in  water  and  alcohol,  and 
>antee  in  radiated  crystals.  ■ —  The  residue  obtained  by  dry  distillation, 
iveslike  that  of  the  zinc-salt.  (Biittger.) 

Stannous  Tartrate.  —  The  concentrated  solntiona  of  nrotochloride 
of  tin  and  neutral  tartrate  of  potash  yield  a  whitish  yellow  powder, 
which  does  not  dissolve  in  water,  even  when  hot,  but  dissolves  in 
s  potash  or  soda,  and  is  precipitated  by  alcohol,  in  the  for 


beliavf 


Jcllowish  white,  gummy,  uncrystallizable  mass.  (Werther.)  —  Then 
U6  of  the  dry  distillation  behares  like  that  of  the  zInc-Ealt.  (Bcttgi 
—  Stannous  salts  mixed  with  tartaric  acid  are  not  precipitated  by  a 


alkalis  or  alkaline  carbonates.  (H.  Bose.)     Hence  the  addition  of  cream 
of  tartar  to  tin-mordants  which  are  mixed  with  an  alkali  (Berzeline.) 

PoUu^otUiriTunu  Tartrate.  —  Obtained  by  boiling  oxidised  tin  with 
cream  of  tartar.  Easily  soluble  ;  not  precipitated  oy  alkalis  or  their 
carbonates.  (Thenard.) — %■  1  pt.  of  crystallized  protochloriJe  ef  tin 
and  3  pt«.  of  tartaric  acid,  dissolved  in  a  suHicJent  qaantity  of  hot  water, 
and  carefully  mixed  with  caustic  uotashtill  the  liquid  becomes  neutral, 
form  a  clear,  colourless  solution,  which  may  be  boiled  and  mixed  with  an 
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Indefinite  quantity  of  water^  without  becoming  turbid;  the  white  preci- 
pitate which  forms  in  this  solution  by  addition  of  a  little  more  potash^ 
and  especially  on  boiling,  is  redissoWed  by  a  still  further  addition  of 
potash.  (R.  ^hneider.  Fogg,  88,  59.)  ^. 

Tartrate  of  Lead.  —  Obtained  by  precipitating  nitrate  or  acetate 

of  lead  with  tartaric  acid.  — With  tartrate  of  potash  and  neutral  acetate  of  lead, 
a  precipitate  is  formed  containing  acetic  acid,  {md.  iitf,)  —  Also  by  precipi* 
tating  a  hot  solution  of  tartrate  *of  lime  with  neutral  acetate  of  1cm,  and 
filtering  at  a  boiling  heat.  (Casselmann.)  —  White  crystalline  powder, 
of  sp.  gr.  d'871.  (H.  Rose,  Fogg.  33,  48.)  The  salt  precipitated  by 
tartaric  acid  from  neutral  acetate  of  lead,  and  dried  in  the  air,  gives  off 
but  a  trace  of  hygroscopic  water  at  120°.  (Berzelius,  Ann.  Chim.  94,  176; 
F(^g.  19,  306.)  By  dry  distillation,  it  skives  off  0*2  p.  c.  of  pyrotartario 
acid,  besides  empyreumatio  oil  and  acetic  acid.  (Gruner.)  When  bo^ed 
with  water  and  peroxide  of  lead  or  manganese,  it  is  decomposed,  with 
formation  of  formiate  of  lead.  (Persoz,  Compt.  rend.  11,  522.)  It  dis- 
solves, with  eyolution  of  heat,  in  potash  or  soda-ley,  and  alcohol  throws 
down  from  the  solution,  a  mass  wnich  collects  in  lumps  and  dries  up  to 
a  fine  crystalline  meal.  (Werther.)  Its  solution  in  ammonia  deposits, 
when  boiled,  a  compound  of  4  At.  lead-oxide  with  1  At.  acid.  (Erdmann, 
Ann.  Fharm.  21,  14.)  It  dissolves  in  sal-ammoniac  (Brett),  and  in  warm 
nitrate  or  succinate  of  ammonia,  imperfectly  in  the  carbonate.  (Witt- 
stein.)  It  is  nearly  insoluble  in  water.  Dissolves  readily  in  aqueous 
nitric  or  tartaric  acid.  The  latter  solution  does  not  become  turbid  on 
addition  of  alcohol,  and  when  evaporatod,  deposits  nothing  but  the 
neutral  salt.  (Erdmann.) 

Dried  at  100*.  Beneliiis.    Thomson.    Bncholz.  Th6nard.  ^^^•"^- 

mann. 

2PbO 224  ....  62-92  ..  62-74  ....  6256     ....     63     ...     66     ...  62*3 

8C 48  ....  13-49  ...  13-57  ....  ....             ...              ...  135 

4H 4  ....  1*12  ....  112  ...  ...             ...             ....  1-5 

10  0 80  ....  22-47  ....  22-57  ....                  22-7 

C«H<Pb»0»    356     ....  10000    ....  10000  lOO'O 

B^  digesting  5  pts.  of  litharge  with  2  pts.  of  neutral  tartrate  of  pot- 
ash dissolved  in  water,  tartrate  of  lead  and  caustic  potash  aire  obtained. 
(Karsten,  Scher.  J.  5,  594.) 

When  2  At.  neutral  acetate  of  lead  and  1  pt  neutral  tartrate  of  pot- 
ash, are  mixed  together  in  aqueous  solution,  a  precipitate  is  formed, 
consisting  of  a  mixture  of  about  9  pts.  of  lead-oxide  and  2  pts.  of  sex- 
basic  acetate  of  lead,  while  the  supernatant  liquid  is  aci(^  and  still 
contains  tartaric  acid,  so  that  it  is  still  capable  of  forming  a  preci- 
pitate with  neutral  acetate  of  lead.  (Geiger,  Repert.  9,  176.)  — Bolle 
{Br.  Arch,  20,  1),  obtained  simiUr  results.  The  precipitate  obtained 
with  various  proportions  of  the  materials,  and  washed  with  boiling 
water,  contained,  besides  tartrate  of  lead,  small  quantities  of  sex- 
basic  acetate  of  lead  and  cream  of  tartar;  and  the  filtrate  contained, — 
besides  acetate  of  potash — free-acetic  acid  which  could  be  sepa- 
rated b^  distillation,  a  small  quantity  of  neutral  tartrate  of  potash, 
and  oxide  of  lead  [probably  dissolved  in  the  form  of  tartrate  by  the 
acetic  acid].  —  Werther  prepared  his  tartrate  of  lead  by  precipitating 
the  acetate  or  nitrate  of  lead  with  neutral  tartrate  of  potash,  and  obtained 
it  in  the  form  of  a  white,  dry,  soft  powder,  which  contained  56.97  p.  c. 


impore  salt  ot  simiier  oalare. 

A  lead-salt  mixed  witb  tartaric  acid,  and  at  the  same  time  with  a 
sufficient  quantity  of  nitric  acid  to  prevent  the  precipitation  of  tartrate 
of  lead,  is  not  precipitated  by  alkalis.  (H.  Rose.) 

Hhrtrait  of  Lead  and  Ammonium.  —  Tartrate  of  lead  dissolves  readily 
and  abundantly  in  an  aqaeoua  solution  of  neutral  t»rtrate  of  ammonia; 
the  concentrated  eolutioa  sclidifiee,  after  a  while,  to  a  stiff  jelly. 
(Wfihler.) 

TmiraU  of  Lead  and  Tota^um.  —  Cream  of  tartar  boiled  with 
oxide  of  lead  yields  an  insoluble  salt,  which  is  not  decomposed  either  by 
alkalis  or  by  eulpbates.  (Tbtnard.) 

ThiiraU  of  Lead  a7id  Chromium.  —  Bine  potassio-cbromio  tartrate 
added  to  acetate  of  lead,  throws  down  a  bluish-greeu  powder.  (Berlin.) 

Tartrate  of  Lead  and  Aniimont/.  —  The  precipitate  obtained  tn  the 
cold  with  tartar-emetic  and  neutral  acelate  of  lead,  and  dried  in  the  air, 
gives  off  8'84  p.  o.  (4  At.)  water,  when  heated  to  100°  in  a  steam  of  dry 
air;  and  at  200°,  at  which  point  decomposition  begins,  11*7  p.  c.  (6  At.) 
in  all.  The  precipitate  obtained  with  hot  solutions  has,  after  drying  in 
the  air,  the  same  composition  aa  the  precipitate  obtained  in  the  cold  and 
dried  at  100°;  it  gives  off  481  p.  o.  (2  At.)  water  between  220°  and  230°. 
(Dumas  &  Piria!)  2  At.  water  go  off  even  at  190°,  and  tbe  residue 
easpcnded  in  alcohol  and  decomposed  bv  sulphuretted  hydrogen,  yields 
nothing  but  tartaric  acid;  if,  however,  this  residue  be  decomposed  by  a 
Biuall  quantity  of  oil  of  vitriol,  and  exhausted  with  alcohol,  the  solution 
saturated  with  carbonate  of  baryta,  and  tbe  filtrate  evaporated,  a  small 
quantity  of  a  baryta-salt  is  obtained  =  BaO,C*HO'  [  =  C'H'Ba'O"', 
corresponding,  therefore,  to  tartaric  anhydride].  (BeweliuB,  Po^g.  47 
318.) 

The  precipitate  obtained  from  hot  toluiimi,  Ddidm  & 

dried  at  230°.  Firia. 

PbO 112     ....     29-S5 

SbO» IS3     ....    40-37 

B  C  48     ....     12-66     12'77 

2  H  2     ,...      0-53    0-Se 

8  O  64     ....     16-89 

r»H>Pb(SbO^0"'   379     ....  100-00 

3?e  *ame,  tdr-dried,  Ddidu  tt  Firia. 

PbO 112     ...     28-21 

SbO»   153    ....     38-54 

8  C -       48     ....     12-09 ia-20 

4  H 4     ....       1-01     1-13 

10  0 80     ....     20-15 

(?H'PbCSbO^O"    397     ....  100-00 

FBRRans  Tartrate.  —  a.  Ankydromi  —  1,  Obtained  by  mixing  a 
warm  aqueous  solution  of  ferrous  sulphate  with  tartaric  acid.  (Retziae.) 
According  to  Retzins,  the  salt  is  deposited  as  tbe  liquid  cools.  According 
to  BoUe  {N.  Br.' Arch.  37,  33),  on  the  contrary,  it  is  deposited  when  the 
solution  is  heated.  In  a  cold  saturated  aqueous  solution  of  4  pts.  ferrous 
sulphate,  3  pt«.  of  tartaric  acid  dissolve  clearly;  bat  each  time  the  liquid 
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is  heated,  and  especially  on  boiling,  a  large  quantltj  of  ferrous  tartrate  is 
precipitated  in  the  form  of  a  bluish  white  powder,  which  disappears 
almost  completely  on  each  application  of  heat,  while  ferrous  sulphate 
crystallizes  out.  The  mixture,  after  dilution  with  water,  must  therefore 
be  boiled,  the  precipitate  collected  on  the  filter  while  hot,  and  washed 
with  boiline  water.  By  this  process,  the  4  pts.  of  ferroas  sulphate  yield 
0-42  pt.  of  precipitate.  When  1  pt.  of  ferrous  chloride  is  mixed  with 
2  pts.  of  tieutral  tartrate  of  potash,  part  of  the  powder  is  precipitated, 
even  in  the  cold,  the  rest  on  boiling;  in  all  1  pt. 

According  to  Retsius,  the  anhydrous  salt  forms  laminss;  according  to 
Bolle,  an  apple-green  powder  containing  no  water  of  crystallization,  and 
leaving  4006  to  4062  ferric  oxide  when  burned.  According  to  Dulk,  it 
is  a  white,  non-crystalline  powder,  which  contains  no  water,  but  dissolves 
in  1 1  '27  pts.  of  cold  water. 

By  precipitating  ferrous  sulphate  with  neutral  tartrate  of  potash^  a 
pale  green  powder  is  obtained,  which  becomes  spotted  with  red-brown 
during  washing,  and  dissolves  very  readily  in  aqueous  alkalis,  forming  a 
liquid  which  oxidises  quickly  on  expo;«ure  to  the  air.  (Werther.) 

5.  Ilydraied.  —  Iron  filiugs  or  iron  wire  is  immersed  in  aqueous  tar- 
taric acid  contained  in  a  flask  provided  with  a  gas-delivery  tube,  the 
precipitated  pulverulent  salt  separated  from  the  iron  by  elutriation,  and 
washed  with  a  small  quantity  of  water.  (Bucholz,  Ure,  N.  Quart, «/.  6, 
388.)  — White  powder  containing  1 3  p.  c.  water  (15  p.  c.  would  be  4  At.), 
soluble  in  426  pts.  of  cold  and  402  pts.  of  boiling  water.  (Bucholz.)  It 
tastes  slightly  ferruginous,  does  not  oxidise  readily  in  the  air,  takes  Are 
at  a  dull  red  heat,  and  bums  away  like  tinder,  leaving  a  residue  of  ferric 
oxide.  (Ure.)  By  dry  distillation,  it  gives  off  carbonic  acid  aud  defiant 
gases,  and  leaves  a  mixture  of  charcoal  and  ferrous  oxide  (without 
metallic  iron,  inasmuch  as  it  does  not  evolve  hydrogen  from  hydrochloric 
acid),  which,  when  exposed  to  the  air  after  complete  washing,  takes  fire 
quickly,  and  bums  away  with  a  glimmering  light,  leaving  ferric  oxide  of 
a  fine  red  colour.  (Botts^er.) 

Ferrous  sulphate  mixed  with  tartaric  acid  is  not  precipitated  by  alkalis 
or  their  carbonates,  and  forms  with  ammonia  a  dark  green  liquid,  which, 
when  exposed  to  the  air,  slowly  turns  yellow  from  formation  of  ferric 
salt.  (H.  Rose.)  On  boiling,  however,  the  iron  is  completely  precipitated 
by  potash.  (Wackenroder,  Jv.  £r.  Arch.  21,  67.) 

Ferric  Tartrate.  —  Obtained  ty  dissolving  recently  precipitated 
ferric  hydrate  in  aqueous  tartaric  acid,  at  a  temperature  not  exceeding 
25°.  (Werther,  Wittstein,  JiepeH.  86,  362:  92,  2.)  —  Ferric  hydrate 
while  still  moist  dissolves  easily,  but  after  drying,  scarcely  at  all  in  the 
cold  acid  and  very  sparingly  in  the  boiling  acid;  with  partial  reduction 
to  ferrous  oxide  (recognizable  by  the  formation  of  pmssian  blue  with 
ferricyanide  of  potassium)  and  evolution  of  carbonic  acid.  (Werther.)  — 
The  solution  evaporated  below  50°,  whereby  an  inconsiderable  reduction 
is  produced,  leaves  an  amorphous  mass  which  yields  a  dingy  yellow 
powder,  and  consists  of  2Fe'0')  3C'HK)".  On  boiling  the  solution,  the 
sesquioxide  of  iron  is  partly  reduced  to  protoxide,  and  a  basic  salt  is 
precipitated,  while  free  acid  remains  in  solution,  together  with  a  small 
quantity  of  the  sesquioxide.  (Wittstein.)  The  solution  is  not  precipitated 
by  alkalis j  but  when  mixed,  first  with  potash  and  then  with  alcohol,  it  is 
resolved  into  a  wine-red  syrup,  and  a  supernatant  liquid  of  a  lighter 
colour.  (Werther.)     Sulphuretted  hydrogen  passed  through  a  solution  of 


Concentrated   solntlons  of  neuttui  tartrate  of  potash  mixed  in  proper 

firopunion  with  ferric  8ulphat«,  deposit  sulphate  of  potash ;  and  the 
ilood-red  filtrate  yields  with  alcohol  containing  in  solution  a  large  quantitr 
of  tartaric  acid  with  a  trace  of  ferric  oicide,  a  viscid  precipitate  whiiMi 
dries  up  to  a  brittle  ma^s,  tnelts  at  85°,  glimmers  away  in  tne  fire,  with 
a  pale  flame  and  faint  oduur  of  caramel,  and  is  insoluble  in  water,  but 
redisBolres  in  aqueous  tartaric  acid,  forming  a  blood-red  liquid.  (Ure.) 

FerroiO'ferrie  Tartrate.  —  When  recently  precipitated  ferric  hydrate 
IS  digested  with  a<|ueoUS  tartaric  acid,  21*2  pts.  at  most  of  the  dry 
oxide  dissolve  in  63*3  pts.  of  the  crystallised  acid  [1  At.  in  some- 
thing lees  than  2  At].  On  boilitig  and  evaporetiog  this  solution,  ^  of 
the  ferric  oxide  is  reduced  to  ferrons  oxide  without  ovclotion  of 
carbonic  acid  (at  least  according  to  Werther),  formic  acid,  or  any 
other  volatile  acid,  and  without  formation  of  oxalic  acid;  oxygen  gas 
must  therefore  be  evolved  [1].  During  this  boiling  and  evaporation,  a 
lemon-yellow  powder  is  likewise  deposited.  If,  however,  the  whole  be 
evaporated  to  dryness  at  once,  there  remain  85  pts.  of  a  mass  producing 
a  greeaish  yellow  powjer,  permanent  in  the  air,  and  contuiniof;,  when 
dried  between  «0°  and  70°,  336  p.  t.  FeO,  21*50  FoK)',  64-75  CH'O'", 
and  therefore  10*39  Aq.  It  decomposes  quietly  in  the  fire,  without 
melting,  and  leaves  38  p.  c.  of  ferric  oxide.  To  alcohol  and  ether  it 
gives  up  only  a  little  tartaric  acid,  and  is  resolved  by  boiling  with  water 
luto  ft  loroon-yellnw  powder,  amounting  to  58'S  per  cent.,  and  a  pale 
yellow  liquid,  which  is  aqneous  tartaric  B«id,  but  still  contains  in  solution 
s  Binnll  qu&Dtity  of  the  lemon-yellow  powder.  (Wittstein.) 

The  lemon-yellow  powder  does  not  appear  crystalline  nnder  the 
microscope;  it  is  tasteless,  and  in  the  nndecomposed  state  does  not  redden 
lilmuK.  It  contains  470  p.  c.  FeO,  32*25  Fe*0',  and  62-30  C'H'0"'{lo8s 
0*75.)  It  is  decomposed  in  sunshine,  with  formation  of  ferrous  salt,  and 
lu;qnire«  the  power  of  reddening  litmus;  and  when  exposed  to  the  sUn 
under  water,  is  completely  diasob-ed,  forming  a  colourless  liquid  which 
contains  nothing  but  ferrons  salt.  It  is  not  altered  by  ammonia;  with 
potash-ley,  it  forms  a  black-browu  solution  which  is  completely  decom- 
posed at  a  gentle  heat;  with  warm  aqueous  carbonate  of  potash,  it  forms 
a  dark  brown  solution  which  becomes  turbid  by  continued  boiling.  It 
dissolves  in  nitric  acid  without  colour,  in  hydrochloric  acid  with  yellow 
colour.  The  latter  solution  forms  with  ammonia  a  clear  brownish  yellow 
mixture;  with  potash,  a  clear  black-brown  mixture,  which  is  completely 
}irecipitated  on  heating;  and  with  carbonate  of  potash,  a  dark  mixture, 
which,  when  boiled,  slowly  deposits  all  the  iron,  the  more  slowly  as  it 
is  more  conc('ntmted.  In  cold  tartaric  acid  the  powder  dissolves  slowly, 
in  hut  tartaric  acid  qnickly,  with  greenisb  yellow  colour.  Hot  acetic 
acid  dissolves  only  a  trace;  alcohol  and  ether,  none.  (Wittstein,  Repert. 
8«,  362.) 

Ferrocyanide  of  potassium  added  to  a  solution  of  neutral  ferrio 
tartrate,  ttirows  down  prussian  blue;  but  if  an  excess  of  tartaric  acid  is 
present,  it  forms  a  clear  blue  liquid,  which  when  evaporated,  leaves  t 
dark  blue  residue,  soluble  in  water.  —  PrusBian  blue  recently  precipitated 
from  ferric  sulphate  does  not  dissolve  in  tartaric  acid;  but,  if  ammonia 
be  then  gradually  added,  it  becomes  violet,  amethyst-red,  rose-red,  and 
finally  white  ^ammoniacal  prussian  blue,  vii.  445)  ;  it  is  then  turned  blue 
by  tartaric  acid,  and  again  white  by  ammonia.     The  white  body  remains 
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white  when  exposed  to  the  air  under  water,  but  becomes  blue  only 
drying.  If,  on  the  other  hand,  tartrate  of  ammonia  be  immediately  added 
to  the  blue  precipitated  mixture  of  ferric  sulphate  and  ferrocyanide  of 
potassium  (and  not  the  acid  and  ammonia  in  succession),  the  pmssian 
blue  dissolves  with  splendid  violet  colour.  (Calloud,  JV,  J.  Fharm, 
10,  182;  also  J,  pr,  fihem,  39,  227.)  —  Prussian  blue  alone  likewise 
dissolves  immediately  in  a  cold  aqueous  solution  of  neutral  tartrate 
of  ammonia.  (Monthiers,  N.  J,  Fharm,  9,  263;  also  J,  pr,  Chem. 
38,  173.) 

Ammonio-ferric  Tartrate.  —  The  dark  brown  solution  of  recently  pre- 
cipitated ferric  hydrate  in  hot  aqueous  tartrate  of  ammonia,  leaves,  when 
evaporated  over  the  water-bath,  shining,  dark  brown  scales,  exhibiting 
a  garnet- red  traoslucence,  —  or  else  a  granular  mass.  The  residue 
consists  of  NH',Fe»0»,C*'H*0"  -f-  4  to  5  Aq.  It  dissolves  in  somewhat 
more  than  its  own  weight  of  water.  The  solution  is  not  altered  by 
several  hours*  boiling,  but  alcohol  precipitates  the  salt  from  it.  (Procter, 
Amer.  J.  of  Fharm, ',  abstr.  iV.  J,  Fharm,  1,  414.) 

Fotasdo-fen-ous  Tart)'ate,  —  By  digesting  1  pt.  of  iron-filings  with 
4  pts.  cream  of  tartar,  and  with  water  out  of  contact  of  air.  Greenish 
white  needles  having  a  harsh  taste,  sparingly  soluble  in  water,  not 
precipitated  by  alkalis  or  their  carbonates,  but  yielding  a  precipitate 
with  sulphuretted  hydrogen. 

Fotassio-ferric  Tartrate.'^ Feme  hydrate  is  digested  at  50*  or  60** 
with  water  and  cream  of  tartar  for  24  to  36  hours,  the  mixture  being 
shaken  now  and  then,  and  the  residue  evaporated  on  plates  in  the 
drying  chamber  at  a  gentle  heat.  Shining,  black-brown  scales,  ruby- 
coloured  by  transmitted  light;  the  salt,  even  below  130°,  gives  off  water 
and  carbonic  acid,  part  of  the  sesquioxide  of  iron  being  at  the  same  time 
reduced  to  protoxide;  and  the  residue  dissolves  in  water,  with  separation 
of  a  small  quantity  of  black  ferruginous  matter.  The  solution  of  the 
salt  deposits  when  boiled,   nearly  colourless  tartrate  of  ferrous  oxide 

iand  potash?]     (Sonbeiran  &  Capitaine,  J,  Fharm,  25,  738;  also  Ann, 
^harm.  34,  204.) 

KO    47-2     ....     18-21     18-6 

PcW 80-0     ....     30-86     30-8 

C»H«0» 132-0     ....     50-93 

C«H*K(Fe20«)0W 2592     ....  10000 

To  this  salt  belong,  for  the  most  part,  the  Tartarus  chalybeatui  or 
Mars  solubilis,  and  the  Globuli  mariiales  of  the  phamiacopoBas,  prepared 
by  heating  cream  of  tartar  and  water,  either  with  ferric  hydrate,  or  with 
iron  filings  in  a  vessel  exposed  to  the  air.  These  preparations,  however, 
as  Wackenroder  has  shown,  always  contain  a  considerable  quantity  of 
ferrons  salt,  inasmuch  as,  in  the  first  mode  of  preparation,  part  of  the  ferric 
oxide  is  reduced  by  the  hot  tartaric  acid,  and  in  the  second,  the  iron  is 
but  imperfectly  oxidized  by  the  air.  These  preparations  consist  of  a 
very  sparingly  soluble  portion,  which,  according  to  the  mode  of  ope- 
rating, appears  to  consist  of  basic  ferric  tartrate,  potassio-ferrous  tartrate, 
or  ferrous  tartrate,  and  of  an  easily  soluble  portion,  which  is  chiefly 
potassio-ferrio  tartrate,  but  appears  always  to  contain  in  addition  potassio- 


a  alt),  and  aoinetiiDes  also  neatral  tartrate  uf  potaan. 

1.  With  FerTv:  Hydrait  and  Cream  of  liirtor.  — When  the  hydrate 
is  boiled  for  aome  time  vrith  water  and  cream  of  tartar,  the  liquid  evapo- 
rated to  an  extract,  the  extract  dissolTed  in  water,  the  eolation  filtered 
from  the  insolnblc  portion,  and  again  evaporated,  a  dark  green  mass  ia 
obtained,  which  yields  a  yellow-green  powder.  It  diasolvea  readily  ia 
water.  The  clear  yellow'green  saliition  reddens  litmus  strongly,  and 
when  niiscd  with  hydrochloric  acid,  forma  a  copious  blue  precipitate, 
both  with  ferrocyanide  and  with  ferricyanide  of  potasBinm.  The  preci- 
pitate produced  by  the  ferroc^'anide  is  about  three  times  as  copions  as 
that  formed  by  the  ferricyanide.  The  tartaric  acid  has  therefore  reduced 
a  portion  of  the  sesquioxide  of  iron  to  protoxide.  Tt  forms  with  am- 
monia a  clear  brown  mixture,  which  does  not  become  turbid,  even  when 
boiled,  but  when  heated  with  a  small  quantity  of  hydrochloric  a«id, 
deposits  a  rnGtj-coloured  matter,  which  rcdiasolves  in  a  larger  quantity 
of  the  acid.  The  clear  dark  brown  mixture  formed  with  potash  remains 
clear  while  cold  (as  observed  by  Wenzel  and  H.  Rose),  but  on  boilinj^ 
deposits  all  the  iron  in  the  form  of  dark  brown  ferroso- ferric  hydrate. 
With  carbonate  of  soda  it  assumes  a  greenish  brown  colour;  with 
phosphate  of  soda,  dark  brownish  green,  without  becoming  turbid  when 
boiled;  but  a  small  qnantity  of  acetic  acid  afterwards  added,  throws 
down  all  the  iron  as  a  greenish  white  powder;  a  small  quantity  of  hydro- 
chloric acid  also  added  after  the  phosphate  of  soda,  forms,  espeoiallv 
when  the  lit^uid  is  heated,  a  thick  precipitate  of  ferric  phosphate;  and  if 
acetate  of  soda  be  likewise  added,  the  whole  of  the  ferric  oxide  is  preci- 
pitated on  boiling  in  the  form  of  phosphate,  and  the  whole  of  the  ferrous 
oxide  remains  in  solution,  also  as  phosphate.  Sulphuretted  hydrog«n 
forms  a  black  precipitate  with  the  solution,  but  does  not  throw  down  all 
the  iron.  Infusion  of  galls  forms  a  dark  blue  precipitate.  (Wackenroder, 
a.  Br,  Areh.  21,  65.)  The  soluble  salt  slowly  forms  witn  ferrocyanide 
of  potassium  a  scanty  white  precipitate,  which  gradually  turns  blue 
(J.  A.  Buchner,  Repert.  6,  269),  but  on  addition  of  a  small  quantity  of 
acid,  it  yields  immediately  a  copious  blue  precipitate.  fFuchs,  Rtptrt. 
9,  214.)  With  sulphuretted  hydrogen  and  tincture  of  galls,  it  gives  the 
ordinary  precipitates,  (Buchner.) 

By  boiling  about  1  pt.  .of  ferric  hydrate  with  4  pts.  of  cream  of 
tartar  and  with  water,  then  filtering  and  evaporating  to  dryaess,  a  dark 
green  or  yellowish  brown,  nncrystallisable,  resinous  mass  ia  formed, 
havings  sweetish  ferruginous  taste.  —  By  boiling  1881  pts.  (1  At.)  of 
cream  of  tartar  with  a  quantity  of  ferric  hydrate  containing  82'S  pts. 
(a  little  more  than  1  At.)  of  anhydrous  ferric  oxide,  and  with  water, 
a  soluble  and  an  insoluble  compound  are  obtained,  which  may  be  sepa- 
rated by  filtration.  —  The  insoluble  compound  amonnta  to  only  18  pto., 
contains  68  p.  c.  ferric  oxide,  no  potash,  and  may  be  regarded  as  basic 
ferric  tartrate.  The  soluble  compound  amounts,  when  evaporated  to 
dryness,  tu  242  pts.;  has  the  appearance  of  a  brown  brittle  resin,  trans- 
parent, with  greenish  yellow  colour  in  thin  eheeta;  yielda  a  brown 
greenish  yellow  powder,  which  the  moisture  of  the  air  again  hardens  to 
a  aolid  mass;  has  a  pure  but  mild  ferruginous  taste;  and  reddens  litmus. 
The  brown-yellow  a<]ueou3  solution,  like  all  the  following  examined  by 
Wittatein,  is  completely  precipitated,  with  blue  colour,  by  ferricyanide  of 

etassium,  also  by  boiling  with  potash,  with  separation  of  dark  brown 
Toso-ferric  hydrate.  {Wittatein;  lee  his  snaWiii,  o,  p.  313.) 


hydrogen  gas  is  evotved  at  fitst,  und  a  white  granulu  mau  ibrmed, 
wliith  is  slightly  soluble  iu  wuter,  coaaists  chiefly  oi  potaesio- ferrous 
tartrate,  and  nbeii  exposed  foi  some  weeks  to  tbe  action  of  the  air, 
assisted  by  constant  stirring;,  is  converted  into  a  brown  pitchy  mas^ 
consisting  chiefly  of  potas^io-ferric  tartrate,  but  always  containing  a  little 
of  the  ferrous  salt.  On  dissolving  this  mass  in  water,  the  excess  of  iroa 
filings  remains  behind,  and,  according  to  Wittstein,  some  iropblack  pro- 
duced therefrom,  to^etlier  with  potasslo- ferrous  tartrate,  and  any  tartrate 
of  lime  that  may  have  been  contained  in  tbe  cream  of  tartar;  while  the 
filtered  solution  lea^-es  on  evaporation,  a  brown  mtss  oonaistiiig  of  a 
large  quantity  of  potassio-ferrio  and  a  small  quantity  of  potassio-ferrous 

The  solution  of  this  xaaaa  is  dark  brown,  has  a  ^nt  taste,  sligbtly 
sweetish,  with  an  alkaline  character,  and  almost  imperceptibly  ferru- 
ginous. Sulphuric,  hydrochloric,  nitric,  or  acetic  acid,  added  in  small 
quantity,  precipitates  pure  ferric  hydrate,  and  tbe  filtrate  tastes  slightly 
acid  and  strongly  ferrnginous;  tartaric  acid  precipitates  cream  of  tartar 
from  it  (Gei^er,  Mag.  Pkarm.  7,  262.) 

If  the  muss  be  redissolred  in  water  and  filtered  as  often  as  any 
insoluble  matter  [potassio-ferrous  tartrate)]  remains  behind,  and  the 
filtrate  finally  evaporated,  a  dark  brownish  green  nuws  is  obtained, 
which  swells  up  strongly  when  igiiitc4,  and  deUciuesces  in  the  air.   (Dulk. 

Aiulvsis  b.) 

When  iron  filbgs  are  digested  for  a  abort  time  with  cream  of  tarfar, 
the  resulting  solution  has  a  strung  acid  reaction;  after  longer  digestion 
the  acid  reaction  is  hut  slight,  but  the  proportion  of  tbe  protoxide  to  the 
sesquioxide  remains  about  the  same.  The  solution  exhioitB  exactly  the 
same  reactions  as  that  which  is  prepared  with  ferric  oxide  and  cream  of 
tartar  (p.  317),  especially  in  being  completely  precipitated  by  potash  on 
boiling.  (Wackenroder.) 

The  portion  of  the  resulting  mass  wkicli  is  sparingly  soluble  in  water 
is  ferrous  tartrate  j  the  easily  soluble  portion  blues  reddened  litmus,  and 
becomes  moist  on  exposare  to  tbe  an.  (Boution  Charlard,  J.  Pkana. 
8,  590.  J 

Alcohol  added  to  the  aqueous  solution  throws  down  a  viscid  mass, 
and  the  nearly  colourless  filtrate  cootains  a  very  small  quantity  of  iron. 
(Ure.) 

After  1  pt.  of  iron  filings  baa  been  digested  for  a  week  with  4  pts.  of 
cream  of  tartar,  nearly  ^  of  the  iron  is  found  unaltered.  The  insoluble 
portion  of  tbe  resulting  salt  is  ferrous  tartrate  mixed  with  a  very  small 
quantity  of  potassio-ferrous  tartrate;  If,  however,  the  action  of  the  air 
has  been  continued  for  a  longer  time,  the  product  gives  the  analysis  c.  — 
The  portion  soluble  in  water,  which  is  the  larger  of  the  two,  exhibits, 
after  evaporation,  the  appearance  of  a  black,  shining,  brittle  mas%  which 
becomes  moist  on  exposure  to  the  air,  and  has  a  mild,  saline,  sweetish, 
ferruginous  tMte;  when  this  mass  is  dissolved  iu  water,  a  small  portion 
of  the  insoluble  salt  atiil  remaius  behind.     AutljiiB  d.  (WittsCeio.) 

In  a  second  similar  experiment,  \  of  the  iron  filings  remained  nnat> 
tacked,  but  at  the  same  time  ^  of  the  iron  was  converted  into  iron-black. 
The  black  watery  filtrate  left  more  than  2  pts.  of  a  black  shining  mas^ 


feiTuginoua  taste;  the  analyais  of  tbie  residue  is  given  UDOer /.  (Witt- 
eteiD.) 

If  iron  redamd  from  the  oxide  by  hydrogsD  be  used,  and  tbe  mass 
subsequently  digested  in  wat«r,  there  remains  a  greyiah  white  mixture 
of  iron-bl&ok  and  ferrous  tartrate  free  from  potuah;  and  the  dark  greeoisb 
brown  filtrate,  whicb  baa  a  sweetish,  ferrnginous,  aud  saline  taste,  and 
T«ddens  litmus  slightly,  leaves  on  evaporation  a  black  residue,  which 
yields  a  greyish  brown  powder,  deliquesces  to  a  thin  paste  ou  exposure 
to  the  air,  dissolves  completely  in  water,  and  gives  the  analysis  g. 
{Wittstein.) 

Dnlk. 


WittstdD. 
At.  a. 

KO   4  ,-.  19-30 

FeO  1  ....     404 

|fe"0» 3  ....  2i-38 

C»H*0» i  ....  52-69 


.  14-58 
.  12-73 
.  21-S6 
..  47-83 


Wittstaia. 
i. 

....  28-62 
....  2-»2 
....  1009 
....  58-37 


KO   ....-„.. 

100-41                  iOO-00 

WittMtdn. 
At.       t.                At. 

6  ....  20-61                8  . 

100-00 

WittStND. 

...     2-59 
...  17-00 
...  5400 

10000 

Wittitrai. 
At.        g. 
a  ....  34-06 

FeO  

Frf«0». 

"!"™  «  ....  33-8*                3  - 
5  ....   4S'SS                  6  , 

1  ....    3-99 
1  ...     5-57 
S  ,„.  57-2S 

[The  atotnio  nnmbcrs  prefixed  to  the  peroeotages  are  bnt  very  ronglt 
approximations. 

Acoordinif  to  this,  the  salt  a  ia  a  mixture  of  1  At.  CH'KPeO",  and 
3  At.  C'H*K(FeO')0";  in  salt  6,  Dulk  probably  overlooked  the  ferrous 
oxide;  salt  c  ia  not  easy  to  designate;  d  appears  to  be  a  mixture  of 
1  At.  C'H'KFeO",  2  At.  CH^FeWjO",  and  2  At.  CH*K*0'*;  e,  wbich 
appears  to  contain  a  basic  salt,  is  difficult  to  make  out;  /  should  be 
a  mixture  of  I  At.  C'H'KFeO",  1  At.  C"H*K(FeO'')0'»,  and  3  At. 
C*H'K'0'*]. — Wittstein  gives  different  calculations,  because  in  each  of 
tbe  compounds  analysed,  he  supposes  all  the  potash,  ferrous  oxide,  ferric 
oxide  and  acid,  to  be  united  into  a  single  salt. 

According  to  Seminola  (Senelius  Jahresber.  24,  217),  the  compound 
of  1  At.  potassiO' ferrous  tartrate  with  1  At.  potass io- ferric  tartrate  is 
green  and  difficultly  soluble,  and  when  exposed  to  the  air,  passes  into  tbe 
black,  easily  soluble  compound  containing  2  At  ferric  salt. 

When  iron  filings  are  digested  in  an  open  vessel  with  an  aqueous 
solution  of  neutral  tartrate  of  potash,  an  alkaline  liquid  is  obtained,  — a 
proof  that  the  oxidized  iron  aels  potash  free.  (Boutron  Charlard.) 

Recently  precipitated  ferric  hydrate  dissolvea  readily,  without  evolu- 
tion of  gas,  in  aqneoua  neutral  tartrate  of  potash,  forming  a  red  aolution; 
but  after  having  been  dried  for  some  time,  it  dissolves  only  after  long 
boiling,  and  with  slight  evolution  of  gas.  (Werther,^ 

If  tartrate  of  potash  contains  iron  in  solution,  the  iron,  in  presence  of 
carbonate  of  potash,  requires  a  very  large  excess  of  hydrosulphate  of 
potassium  to  precipitate  it  completely,  but  is  readily  precipitated  if  the 
carbonate  of  potash  be  decomposed  by  an  acid.  (Blumenau,  Aim.  Pharm. 
67,  125.) 
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Tartrate  of  Cobalt.  —  Red^  crjBtallisable.  (Oren.)  —  CobaliH9alt8 
mixed  with  tartaric  acid  arc  not  precipitated  bj  alkalis  or  their  carbo- 
nates. (H.  Rose.) 

0!hrtrate  of  Cobalt  and  Potamutn.  —  Large  rhomboidal  crystals. 

Tartrate  of  Nickel.  — -  When  the  boiling  aqueons  acid  is  saturated 
with  the  hydrated  oxide  or  carbonate  of  nickel,  this  salt  is  precipitated  in 
greenish  white  flakes,  having  a  faint  metallic  taste  (Tnpputi);  as  a 
siskin-green  crystalline  powder.  (Werther.)  By  dry  distillation,  it 
leaves  a  black,  very  soft,  non-pyrophoiic  powder.  (Bottger.)  It  is 
scarcely  soluble  in  water,  either  hot  or  cold  (Werther),  but  dissolves  in 
tartaric  acid.  (Tnpputi.)  Nickel-salts  in  presence  of  tartaric  acid  are 
not  precipitated  by  alkalis  or  alkaline  carbonates.  (H.  Rose.) 

Tartrate  of  Nickel  and  Potassium,  —  Obtained  by  boiling  carbonate  of 
nickel  with  aqueous  cream  of  tartar.  Gummy;  not  crystallisable;  ex- 
tremely sweet ;  easily  soluble.  (Wohler.) 

Tartrate  of  nickel  dissolves  readily  in  warm  aqueous  potash  or  soda, 
and  on  boiling  also  in  carbonate  of  soda^  with  evolution  of  carbonic  acid, 
forming  a  liquid  which  solidifies  to  a  pulp  on  cooling.  The  solution  in 
caustic  alkaJis,  which  has  a  fine  green  colour,  yields  no  crystals  by 
evaporation,  but  a  whitish  green  gelatinous  deposit,  which  is  not  deprived 
of  all  its  potash  or  soda  by  washing  with  cold  water,  and  dissolves  but 
slowly  on  boiling.  The  supernatant  liquid  is  turbid,  passes  milky  through 
the  filter,  and  leaves  a  gummy  mass  by  spontaneous  evaporation.  With 
alcohol,  the  green  solution  solidifies  to  a  jelly.  (Werther.) 

A  cold  aqueous  solution  of  neutral  tartrate  of  potash  or  soda  dissolves 
but  a  small  quantity  of  hydrated  oxide  of  nickel,  forming  a  neutral  liquid 
which  does  not  crystallise.  (Werther.) 

CuPRic  Tartrate. — a.  Neutral.  —  1.  Obtained  by  saturating  the 
heated  acid  with  cupric  oxide.  (Trommsdorff.)  The  salt  separates  as 
soon  as  the  acid  is  nearly  saturated.  (Werther.)  —  2.  By  precipitating 
acetate  of  copper  with  tartaric  acid,  (Trommsdorff,)  or  sulphate,  or  chlo- 
ride. (Bergman^  Opusc.  3,  456.)  —  3.  By  precipitating  nitrate  or  sulphate 
of  copper  with  neutral  tartrate  of  potash,  (V.  Rose,  Werther,)  or  with 
cream  of  tartar.  (Planche,  J.  Pharm.  12,  362.) 

Whitish  blue  powder  (V.  Rose,  Trommsdorff);  light  green  powder, 
appearing  under  the  microscope  to  consist  of  tables  (Werther);  blue 
crystals  (Bergmann);  green  crystals  (Planche).  —  The  powder  gives  off 
all  its  water  at  100**,  and  becomes  greenish  white.  (Werther.)  It  then 
yields  by  dry  distillation,  acetic  acid,  pyrotartaric  acid,  and  an  empy- 
reumatic  oil  of  agreeable  odour  (Gruner),  and  leaves  a  dark  brown  mass, 
which,  when  set  on  fire  in  the  air  by  a  red-hot  coal,  burns  away  and 
leaves  oxide  of  copper  (Bottger).  The  salt,  when  heated  in  the  air, 
swells  up,  blackens,  gives  out  a  faint  odour,  and  leaves  metallic  copper 
(Planche),  which  then  burns  and  forms  3731  p.  c.  oxide  of  copper. 
(Trommsdorff.)  —  Bright  iron  immersed  in  the  aqueous  solution  becomes 
covered,  first  with  a  black,  and  afterwards  with  a  brown-black  film  of 
copper-iron.  (Wetzlar,  Schw,  50,  96.) 

It  dissolves  in  1715  pts.  of  cold,  and  310  pts.  of  boiling  water 
(Werther);  is  insoluble  in  cold  water,  but  dissolves  in  more  than  1000 
pts.  of  boiling  water,  forming  a  nearly  colourless  liquid,  which  becomes 
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2  CaO   80  ....  30-09  298 

8  C 48  ....  18-04  18-2 

)0  H    10  ....  3-76  3-8 

16  O. 128  .„.  48-12  48-2 
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Or. 

2  C»0    

CWO". 

>66 

flO    .. 

132     .. 

....  100-00     ., 

..     30-08 
.    4B-62 
.     20-30     .... 

1000 
Werther. 

...    M-a; 

Pobuno-caprie  Tbrtrofc. ^Obtaiaad  by  boiling  the  oxide  (Thenatd) 
ur  carbonate  of  copper  fTrommsdorff),  with  aqueous  cream  of  tartar 
Bine,  sTeet-taAting  crystaJs  (Tb^nard).  The  dark  blae  solution  deposits 
metallic  copper  nhen  evaporated,  aad  leaves  an  amorphous  reaidae, 
1  pt.  of  which  boiled  with  3  pts.  of  cream  of  tartar  and  with  water, 
yields  a  green  solution,  from  which,  by  evaporation,  green  crystals  are 
obtained,  together  with  a  precipitate  of  copper.  10  pts.  of  neutral 
tartrate  of  potash,  dissolved  in  water,  likewise  take  up  only  1  pt.  of 
tartrate  of  copper,  and  the  blue  solution  deposits  metatlio  copper  when 
ev^wrated,  hot  nothing  crystalline.  (TrommedorC)  Iron  immersed  in 
the  ai]|oeoiis  eolation  of  this  salt  is  not  coppered  over,  even  on  boiling; 
hot  silver  in  contaet  with  the  iron  becomes  coated  with  copper  at  a 
boiling  heat.  (Wetslar.) 

Coprio  tartrate  forms  with  potash-ley  a  dark  blue  solution,  from 
which  alcohol  throws  down  a  crystalliiable  double  salt.  (Planohe.)  When 
mixed  with  alcohol,  it  separates  iuto  a  dark  blue  oily  layer,  and  a  super- 
natant, thin,  pale  blue  liquid.  (Werthei.) 

Cuprio  tartrate  dissolves  in  2'5  pts.  of  carbonate  of  potash  (dissolved 
n  water),  forming  a  deep  blue  liquia,  which,  when  evaporated,  deposits  a 


red  powder  of  copper,  a  yellowish  powder  of  hydrated  canrous  oxide, 
and  a  powder  proceeding  from  decomposition  of  the  acid,  and,  oltimatoly, 
leaves  a  dork  bine,  pulverizable,  amorphous  moss.  This  mass  does  not 
become  damp  on  exposure  to  the  air,  and  is  insoluble  in  alcohol,  bat 
dissolves  in  warm  water,  forming  a  splendid  blue  liquid,  which  gives  no 
precipitate  with  ammonia  or  potash,  a  light  blue  precipitate  with  baryta- 
water,  lime-water,  and  neutral  acetate  of  lead,  and  with  snlphuretted 
hydrogen  a  brown  precipitate  of  sulphide  of  copper.  (Trommsdorff.) 

Cuprio  salts  mixed  with  tartaric  acid  form  a  clear  sky-blue  mixture 
with  carbonate  of  potash. 

From  the  solntion  of  cuprio  tartrate  in  soda-ley,  alcohol  throws  down 
thick  flakes,  which  dry  up  to  a  light  blue  powder,  and  dissolve  very 
readily  in  water,  forming  a  iiqaia  which,  when  evaporated,  deposits 
CQproue  oxide,  becomes  thick  and  gummy,  and  ultimately  leaves  a 
greenish  black,  amorphous  moss.  (Werther.) 

Cuprio  tartrate  is  nearly  insoluble  in  cold  dilute  carbonate  of  soda; 
but  in  a  boiling  eolation  of  that  salt,  it  dissolves  with  violent  erolation 
of  carbonic  aoid,  and  forms  a  deep  blue,  perfectly  nentral,  liqnid.  (If  the 
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boiliag  be  too  long  oontinuedi  a  small  qnantitj  of  cnprons  oizide  is  pre- 
cipitated.^ This  liquid,  evaporated  first  over  the  water-bath,  then,  after 
filtering  from  the  cuprous  oxide,  in  vacuo,  or  over  sulphuric  acid  within 
a  receiver  containing  air,  yields  small  tabnlar  crystals,  united  in  warty 
masses,  of  a  fine  blue  colour,  dissolving  with  the  same  colour  in  water, 
and  with  peculiar  facility  in  warm  water.  The  neutral  solution  turns 
green  when  boiled  for  some  time,  but  on  cooling  deposits  cuprous  oxide 
and  recovers  its  blue  colour;  it  is  not  precipitated  by  alkalis,  but  the 
mixture,  after  standing  for  some  time,  deposits  cuprous  oxide  and  a 
black  carbonaceous  substance.  Alcohol  precipitates  the  salt  from  its 
aqueous  solution  in  the  form  of  a  light  blue  powder.  In  the  formation  of 
these  crystals,  3  At.  cupric  tartrate  appear  to  decompose  with  4  At. 
soda  into  2  At.  of  the  crystals  and  1  At.  tartrate  of  soda;  but  the  mother- 
liquor,  which  is  coloured  brown  from  partial  decomposition,  does  not 
yield  the  latter  salt.  (Werther.) 

Btoe  tabUf.  WorUier. 

NaO 31-2  ....  9-01  9-10 

3  CuO 1200  ....  34-66  3386 

CSH^QW  132-0  ....  38-13  38*31 

7  HO 63-0  ....  18-20  18-65 

2C«0,C?H<NaCuO>«+7Aq?    3462     ....10000     99-92 

Mercurovs  Tartrate.  —  }.  When  1  pt  of  mercurous  oxide  is 
heated  with  2  pt«.  of  tartaric  acid  dissolvea  in  water,  the  temperature 
being  ultimately  raised  to  75°,  the  solution  deposits  white  crystalline 
scales  on  cooling,  but  a  considerable  quantity  of  mercury  remains  dis- 
solved. (Harfi*.  Br,  Arch.  5,  269.)  The  greater  part  of  the  mercuroos  oxide  is, 
however,  resolved  into  metallic  mercury  and  mercuric  oxide.  (Borekhardt.)  —  2.   By 

precipitatinut  a  dilute  solution  of  mercurous  nitrate  with  free  tartaric 
acid.  (Burekhardt,  N.  Br.  Arch.  11,  257.)  —  3.  By  triturating  together 
the  crystals  of  mercurous  nitrate  and  neutral  tartrate  of  potash,  with 
addition  of  water  (H.  Rose,  Fogg,  53,  127,)  or  by  mixing  the  aqueous 
solutions  of  the  two  salts.  (V.  Rose,  Carbonell,  &  Brayo,  J.  Chim,  mid. 
7,  161.)  The  precipitate  remams  suspended  at  ordinary  temperatures, 
but  is  immediately  deposited  on  heating  the  liquid.  ( Werther. \  —  The 
precipitate^  after  oeing  washed  with  cold  water,  must  be  dried  in  the 
dark. 

Soft,  white,  shining  needles  or  scales,  or  white  crystalline  powder, 
haying  a  metallic  taste.  The  salt  contains,  according  to  Burekhardt, 
72-45,  aeoording  to  Harff,  74*07  p.  c.  mercurous  oxide.  When  exposed 
to  light,  it  turns  yellow,  grey,  and  black  (at  least  when  it  is  moist.  Ilarf.) 
It  intumesces  strongly  in  the  fire,  giving  ojQT  acetic  acid,  (but  no  formic,) 
and  leaving  charcoal.  When  heated  with  potassium,  it  decomposes  with 
fire,  but  without  noise.  (Burekhardt.)  When  boiled  with  water,  it  does 
not  dissolve,  but  turns  greyish,  from  reduction  of  metal,  the  water  at  the 
same  time  taking  up  a  small  quantity  of  mercuric  salt.  (H.  Rose.)  Potash 
or  soda  immediately  separates  mercurous  oxide  from  it  (Werther.) — In 
boiling  concentrated  sulphuric  acid,  it  dissolves  completely,  with  dark 
brown  colour,  in  the  dilute  acid  partially.  It  dissolves  readily  in  nitrio 
acid,  even  when  dilute;  with  boiling  hydrochloric  acid  it  forms  a 
small  quantity  of  corrosive  sublimate.  It  dissolves  readily,  especially 
while  still  moist,  in  concentrated  acetic  acid  and  in  aqueous  tartaric  aci<v 
but  not  in  water,  alcohol^  or  ether.  (Burekhardt) 
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Mbrcuric  TARtRATa^l.  Mercuric  oxide  is  diffesied  with  the 
aqueous  acid,  and  the  resulting  white  powder  eepaiftted  from  the  un- 
altered oxide  bj  lerigation.  (Burckhardt.)  —  3.  Mercuric  acetate  ^or 
nitrate^  iiCoordiUff  to  Werther,)  is  predpitnted  by  the  free  acid  or  its 
soda-salt.  (Burckhardt.)  —  When  merciUic  nitrate  ia  precipitated  by  an  aikaline 
tartrate,  the  precipitate  is  oootaminated  with  a  basic  nitrate.  (Burckhardt.)  —  White, 
very  light  powder^  baring  a  metallio  taste.  (Bun^hardt)  -^  Yeilowish 
white  fine  grains.  (Werther.)  At  ]00°>  the  salt  contains  58'45  p.  e. 
mercuric  oxide  (Burckhardt),  60*50  p.  c.  (Harfi*.)  It  does  not  blacken 
bj  exposure  to  light  When  heated,  it  blackens,  swells  up,  and  is 
resolved  into  carbonic  acid,  empyreumatic  acetic  acid,  mercury,  and 
charcoal.  When  heated  with  potassium,  it  decomposes  with  noiseless 
fire.  (Burckhardt.)  Caustic  potash  separated  from  the  salt,  V^  reddish- 
black  mixture  of  mercuric  and  mercurous  oxides  (Werther),  jellow  nier-> 
curie  oxide.  (Harff.)  tt  is  netirly  insoluble  in  cold  oil  of  vltribl,  but 
dissolves  with  brown  colour  in  boiling  oil  of  Titriol.  It  dissolved  Ireltdilj 
in  dilute  nitric  acid,  in  strong  acetic  acid,  tod  tn  tartaric  acid,  forming 
liquids  which  are  not  precipitated  bj  ammonia,  carbonate  of  atnUdonia, 
potash,  or  soda.  It  does  not  dissolve  in  water,  alcohol,  or  ether,  even 
at  a  boiling  heat.  (Burckhardt.)  It  dissolves  very  sparingly  in  pure 
watet,  but  abundantly,  and  with  precipitation  of  corrosive  sublimate,  ill' 
water  containing  sal-ammoniac,  together  with  common  salt.  (Mialhe.) 

£a^  AfnmoniO'Hiercurotts  Tartrate,  —  o»  W%itis,  —  The  solution  of 
mercurous  tartrate  is  supersaturated  with  ammonia,  and  filtered  from  the 
scanty  grey  precipitate;  the  excess  of  ammonia  which  had  held  the  basic 
salt  in  solution,  driven  off  from  the  filtrate  by  gentle  evaporation;  this 
basic  salt  freed  from  nitrate  and  tartrate  of  ammotlla,  by  v^ashlng  With 
a  small  quantity  of  cold  water,  and  dried  orer  the  #ater-bath  in  thd 
dark.  —  White  powder,  of  saline  met&Uic  taste.  Blackens  quickly  wheb 
exposed  to  light.  When  heated,  it  gives  off  carbonic  acid,  empyreu- 
matic ammoniacal  vapours,  and  mercury,  and  leaved  a  trace  of  charcoal. 
It  is  not  altered,  even  by  immersion  In  Doiling  potash  or  soda.  It  dis- 
solves in  cold  oil  of  vitriol,  in  hot  nitric  and  in  strong  acetic  &cid.  It 
does  not  dissolve  In  Water,  either  hot  or  cold,  but,  especially  while  still 
moist,  in  an  aqueous  solution  of  pure  ammonia,  or  of  nitrate  or  tartrate 
of  ammonia.  (Burckhardt.) 

6.  Btaek,  —  Mercurous  tartrate  suspended  in  water,  treated  with 
ammonia,  and  washed,  yields  when  dried  h  black  tasteless  powder,  which 
contains  86*27  p.  c.  mercurous  oxide;  yields  globules  of  mercury  when 
moistened  and  rubbed  in  the  hand;  gives  off  a  lar^e  quantity  of  ammonia 
when  treated  with  potash;  dissolres  in  nitric  acid  with  the  eitception  of 
a  white  powder;  and  in  acetic  acid  with  separation  of  mercurial  globules; 
and  is  insoluble  in  water,  alcohol,  and  ether.  (Harff.) 

Ammanio-mereuric  Tartrate. — a.  Saeid.  —  a.  Mercuric  tartrate  sua* 
pended  in  water  is  decomposed  by  animonta,  then  washed  and  dried  in 
the  shade.  White  powder  having  a  metallic  taste.  It  contains  77'8d  p.  o. 
metcnric  oxide.  When  Ignited,  it  gives  off  ammonia,  mercury,  and 
oxygen  gas  [  ! !  ]>  and  leaves  charcoal.  When  boiled  foi^  some  time  with 
water,  it  turns  jrellow.  With  potash  it  assumes  a  yellow  colour,  and 
gives  off  ammonia.  Oil  of  vitriol  turns  it  yellow,  and  partially  dissolves 
it.     It  dissolres  easily  in  hydrochloric  attid,  scarcely  ai  all  in  oold  nitrie 
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acid,  almost  entirely  in  hot  nitric  acid,  in  1000  pts.  of  water,  in  455  pts. 
of  alcohol,  not  in  ether.  (HarflT.) 

/9.  Mercuric  oxide  \a  boiled  with  aqneoos  tartrate  of  ammonia  and 
excess  of  tartaric  acid;  the  filtrate  precipitated  by  dilation  with  water; 
and  the  precipitate  washed  and  dried  at  lOO"*  in  the  dark.  The  white 
metallic-tasting  powder  blackens  on  exposure  to  light.  It  intnmesces 
when  heated,  givmg  off  carbonic  acid,  empyreumatic  ammoniacal  Tapoura, 
afterwards  acid  vapours  and  mercery,  and  leaves  a  trace  of  charcoal. 
With  boiling  potash  it  gives  off  ammonia.  Dissolves  easily  in  nitric^ 
acetic,  and  tartaric  acid,  bat  is  insolable  in  water,  alcohol,  and  ether. 
(Barckhardt.) 

b.  Neuiral.  —  Formed  by  boiling  mercoroas  or  mercuric  oxide  with 
acid  tartrate  of  ammonia,  or  by  dissolving  mercuric  tartrate  in  neutral 
tartrate  of  ammonia.  Is  best  prepared  by  the  last  mentioned  process, 
the  liquid  being  boiled  to  saturation  and  filtered  hot.  On  cooling,  the 
salt  crystallises  in  small,  transparent,  colourless,  four-sided  prisms, 
havinff  a  saline  and  afterwards  harsh  metallic  taste.  These  prisms  do 
not  blacken  when  exposed  to  light;  they  swell  up  strongly  in  the  fire, 
becoming  carbonized  and  givine  off  ammoniacal  vapours,  empyreumatic 
acetic  acid,  and  mercury.  With  boiling  potash,  they  give  off  ammonia. 
They  dissolve  in  cold  oil  of  vitriol.  They  dissolve  readily  in  water  both 
hot  and  cold,  but  are  insoluble  in  alcohol  and  ether.  The  aqueous 
solution  yields  a  red  precipitate  with  potash,  a  white  turbidity  with 
carbonate  of  potash,  nothing  with  ammonia  or  carbonate  of  ammonia* 
(Burckhardt.) 

FotOMiio-miercurouB  Tartrate.  —  1 .  Obtained  by  boiling  1  pt.  of  mercu« 
ric  oude  with  6  to  8  pts.  of  cream  of  tartar  and  with  water,  till  the  whole 
is  nearly  dissolved,  then  filtering  hot,  and  cooling.  (Mounet,  Burckhardt.) 
The  crystals  thus  obtained  consist  entirely  of  mercurous  salt,  whereas  if  only  3  pts.  of 
cream  of  tartar  are  used^  the  redaction  does  not  take  place.  (Burckhardt.)  —  2.  By 

boiling  mercurous  oxide  or  mercurous  tartrate  with  excess  of  cream  of 
tartar.  -*  White,  translucent,  very  small  prisms,  having  a  metallic  taste 
and  reddening  litmus.  The  salt  blackens  quickly  when  exposed  to  light. 
When  heated,  it  intumesces,  gives  off  empyreumatic  acetic  acid,  carbonic 
acid,  and  mercury,  and  leaves  a  large  quantity  of  charcoal.  It  is  inso- 
luble in  cold  water,  dissolves  sparingly  in  boiling  water,  readily  in  nitric, 
acetic,  and  hot  tartaric  acid,  from  which  latter  it  separates  unaltered  on 
cooling.  (Burckhardt;  comp.  Carbonell  it  Bravo,  J.  Chim.  tned,  7,  161; 
J.  Fharm.  1 9,  620.) 

Fotasgio-mercuric  Tartrate,  —  1 .  Prepared  by  adding  mercuric  tartrate 
to  a  boiling  solution  of  neutral  tartrate  of  potash  as  lonff  as  it  dissolves, 
filtering  hot,  and  cooling  to  the  crystallising  point.  (Burckhardt)  — 
2.  By  digesting  mercuric  oxide  with  water  and  cream  of  tartar,  and 
evaporating  the  filtrate  till  it  crystallises.  (Harff.)  — Small,  white,  trans- 
lucent prisms  (shining,  according  to  Harff),  which  have  a  metallic  taste, 
and  redden  litmus.  (Burckhardt.)  The  salt  intumesces  when  heated, 
giving  off  empjrreumatic  acetic  acid,  carbonic  acid,  and  mercury,  and 
leaving  carbonate  of  potash  mixed  with  charcoal.  (Burckhardt.)  Its 
aqueous  solation  is  coloured  red  by  potash,  white  by  carbonate  of  potash 
or  soda,  and  is  not  precipitated  by  ammonia  or  carbonate  of  ammonia^ 
(Bnickhardt.)    The  crystals  turn  yellowish  with  potai^,  white  with 
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ammonia.  They  dissolve  completely  in  wann  oil  of  ritriol  with  blacken- 
ing. Thej  disaolre  in  hydrochloric  and  in  nitric  acid.  (Harff.)  They 
are  nearly  insoluble  in  cold  water,  dissolye  more  readily  in  hot  water, 
also  in  various  acids  and  in  neutral  tartrate  of  potash;  not  in  alcohol  or 
ether.  (Burckhardt.)     They  dissolve  in  ether.  (HarjQf.) 

Tartaric  add  fonna  with  ozycyanide"  of  mercury  a  crystalUsable  salt,  which  ia 
resolved  by  water  into  a  lolable  and  an  insoluble  salt.  (Johnston,  viii,  16.) 

Tartratb  of  Silver.  —  Precipitated  on  mixing  neutral  tartrate  of 
potash  (not  the  free  acid)  with  nitrate  of  silver.  (V.  Rose.)  With  cold 
dilute  solutions  of  nitrate  of  silver  and  Rochelle  salt  acidulated  with  a 
very  small  quantity  of  nitric  acid,  the  precipitate  is  curdy  and  amor- 
phous; boiling  hot  dilute  solutions  turn  brown  when  mixed,  and  deposit 
brown  laminie  of  silver.  But  if  a  moderately  concentrated  solution  of 
Rochelle  salt  be  added  to  a  dilute  silver-solution  of  80^  till  the  precipitate 
which  at  first  continually  redissolves,  begins  to  become  permanent  (a 
small  portion  of  the  silver-salt  must  remain  undecomposed),  the  mixture 
on  cooling  yields  delicate  scales,  which,  after  thorough  washing,  have  a 
white  metallic  lustre  like  polished  silver,  and  at  15°  exhibit  a  sp.  gr.  of 
8-4321.  (Liebig  &  Redtenbacher,  Ann.  Pkarm.  38,  132.)  —  White  crys- 
talline powder,  having  a  silky  lustre,  and  free  from  alkali  when  thoroughly 
washed.  (Werther.)  The  salt  blackens  on  exposure  to  light  (V,  Rose.) 
When  gently  heated,  it  gives  off  pyrotartaric  and  carbonic  acia,  without 
intumescence  or  spirting,  and  leaves  a  shining  mass  of  spongy  silver  free 
from  alkali.  The  dry  siEklt  is  quickly  decomposed  by  ary  cnlorine  ffas, 
with  evolution  of  heat  and  formation  of  chloride  of  silver.  (Liebig.) 
The  heat  produced  by  the  decomposition  gives  rise  to  the  evolution  of 
empyrenmatic  products;  chlorine  gas  passed  through  water  in  which 
tartrate  of  silver  is  suspended,  produces  carbonic  acid  gas,  chloride  of 
silver,  and  unaltered  tartaric  acid;  part  of  this  acid  has  therefore  been 
converted  into  carbonic  acid.  (Erdmann,  «7,  pr.  Chem,  25,  504.)  When 
dry  ammoniacal  gas  is  passed  at  a  gradually  increasing  temperature  over 
the  salt  previously  dried  at  100^,  the  salt  becomes  suddenly  brown 
and  black,  and  when  the  temperature  reaches  70°,  gives  off  dense  fumes 
of  pure  carbonate  of  ammonia,  and  leaves  a  black  residue  with  partial 
metallic  lustre,  from  which  water  extracts  a  large  quantity  of  tartrate  of 
ammonia,  while  a  black  carbide  of  silver,  containing  7'5  p.  c.  carbon, 
remains  behind.  (Erdmann.)  The  solution  of  tartrate  of  silver  and 
aqueous  ammonia  deposits  silver  on  boiling,  partly  in  the  specular  form, 
and  afterwards  on  cooling  yields  an  ammoniacal  salt,  which  dissolves 
in  water  less  easily  than  the  tartrate,  and  whose  aqueous  solution  forms 
with  potash-salts,  a  non-erystalline  precipitate,  which  dissolves  in  hydro* 
chloric  acid  less  easily  than  tartrate  of  lime,  and  is  precipitated  from 
that  solution  by  ammonia,  even  while  the  liouid  still  reddens  litmus 
strongly.  Hence  another  acid  appears  to  oe  formed.  (Werther.) 
Casselmann  did  not  obtain  this  reaction.  —  Cold  potash  Or  soda-ley  added  to 
tartrate  of  silver  throws  down  oxide  of  silver  (Werther);  but  only  half 
the  total  quantity,  because  a  tartrate  of  silver  and  potassium  or  sodium 
is  formed.  (Gay-Lussac  &  Liebig.)  The  salt  is  nearly  insoluble  in  water. 
(V.  Rose,  Werther.) 

The  presence  of  tartaric  acid  does  not  protect  silyeiHsalts  frov 
dpitation  by  fixed  alkalis.  (H.  Rose.) 
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8C   ..„»....^ 48  ,.„  1319 

4H 4  ...,  1-10 

2  Ag , 216  ....  59-34    59-2^4 

12  O  96  ....  26*37 

(?HUgH)«    364    ....  lOOOQ 

According  to  Th^oard,  there  exists  a  tartrate  of  siItct  and  potassiam,  which  b 
obtained  as  a  white  insolnble  powder  by  digesting  silTcr-ozide  with  cream  of  tartar. 
lieMg  howcTer  did  not  saooeed  in  prefiaring  it;  for  on  boiliBg  the  sUwr- oxide  with 
cveam  of  tartar,  carbonic  acid  was  evolved,  and  from  the  li^gvid  which  l^d  heoomft 
peiili^j  aoetate  of  silTcr  crystallised  on  cooling ;  and  by  precipitating  nitrate  of  silver 
with  «  very  large  excess  of  neutral  tartrate  of  potaabj  ne  obtained  on  cooling,  silver- 
phining  lamifiK  of  tiirtrate  of  silver  free  from  potash.  [This  does  not  agree  with  the 
ftatement  of  Qay-Lussac  &  Liebig  above-quoted.] 

Aryenkhehromie  Tartr&U.  —  Obtained  like  the  oorreepondiBg  lead-«a1t» 
which  it  resembles  in  properties  and  sto\'ehiometrieal  oonstitution. 
(Berlip.)  ^ 

Arffenio-^mHffianie  Ihrtrate. — Obtained  by  precipitating  nitrate  of 
silver  with  tartar-epietic.  (Wailquist.)  The  precipitate  has  the  same 
composition,  whether  obtained  from  cold  or  from  hot  solutions;  tl^e  latter, 
when  heated  to  150°  in  a  current  of  dry  air,  gives  off  4*28  p.  c,  and  at 
1 60^,  with  reddish  yellow  colouring,  4*4  p.  o.  (2  At.)  water  in  all.  A  trace 
of  potash  is  found  in  the  ignited  residue.  (Dnmaa  &  Piria.) 

UrtMf  mi  160^  Dumas  ft  Piria. 

AgO 108  ....  28-80    ,    518*0& 

8bO» 153  ...,  40-80 

9  C  ,      48  ....  12-80    12-43 

2  H 2  ....  0-53 

8  O  64  ....  17-07 

C8«Ug{SbOS)OW   , 375    ....  100-00 

^^.dHedL  ^^*         WpUquiit. 

AgO    108  ....  27-48                                        27-81 

SbO*  ;  153  ....  38-93                                        36-94 

8C   48  ....     12-22     ia'18 

4  H  4  ....       1-02     l-Oa 

10  Q  80  ....    20-35          

C-H»Ag(SbO«)0»  ...    393    ....  100-00  ' 

Tartrate  of  Palladium.  —  The  neutral  tartrates  of  the  alkalis 
form  a  light  yellow  precipitate  with  nitrate  of  palladium.  (Benelius.) 

Tartaric  acid  dissolves  readily  in  Wood-tpirit  and  in  AlcokoL  The 
latter  solution,  according  to  Pelouze,  does  not  redden  litmus. 

Concentrated  solutions  of  tartaric  acid  and  Urea  form,  after  a  while, 
a  crystalline  precipitate.  (Ghn.) 

The  solution  of  Olycocd  in  the  aaneous  acid  mixed  with  absolute 
alcohol,  deposits  an  oil,  which  is  not  utered  by  repeated  agitation  with 
alcohol,  and  dries  up  to  a  gum  on  exposure  to  the  air.  (HorSord.) 

Tartaric  acid  combines  with  organic  alkalis,  forming  crjrstallisable 
salts.     Tartrate  of  asparagine  forms  very  beautiful  crystals.  (Pasteur.) 


Metatartaric  Acid. 
CH'0"=C'H'O»,0'. 

Bbaconhot.     (1631.)    Ann.  Ghim.  Pkyi.  46,  299;  also  Sckto,  Qi,  338; 

also  Fogg.  26,  322, 
Ebduann,     Ann  Fharm.  21,  9. 
Laubent  &  Gebhabdt.     C</mpt.Chim.  1849,  1  &  87;  aif  Ann.  Fkarm. 

70,  348;  »)so  J.  pr.  Chem.  46,  360;  abfitr.  Compt.  rend.  37,  318. 


Formation  and  Preparatum.  Tarlario  aoid,  palverised  and  dried  at 
100°,  is  heated  in  the  oil-bath  to  170°— 180°,  till  it  jnBt  begins  to  melt, 
and  then  immediately  removed  from  the  fire.  fLanrent  &  Gerhardt.)  — 
If  the  melting  be  too  long  oontinned,  the  product  becomes  mixed  with 
tartralic  acid.  If  it  is  not  coDtioaed  long  enoagh,  only  0'20  p.  o.  water 
is  given  off;  at  a  few  degreea  above  the  melting  point,  more  water 
eenpee.  Bnt  the  evolution  of  a  tittle  water  is  not  eseential  to  the  oon- 
version  of  tartaric  into  metatartaric  acid.  When  60  pts.  of  tartaric  acid 
are  melted  for  an  hour  in  a  flask  with  2  or  3  pta.  of  water  renewed  as  it 
evaporates,  so  that  the  fla«k  always  coataina  more  than  60  pts.,  a  viscid 
mass  is  obtained,  which  is  no  longer  tartaric,  but  a  mixture  of  meta- 
tartaric and  tartmlic  aoida;  for  its  solution  in  a  very  small  quantity  of 
water,  mixed  with  a  little  ammonia,  solidifies  to  acid  metatartrate  of 
ammonia;  its  solution  neutralised  with  ammonia,  forms,  with  a  ooncen- 
trated  solution  of  acetate  of  lime,  but  only  after  a  few  minutes,  a  pre- 
cipitate, which  oooeists  of  metatartrate  of  lime,  and  does  not  exhibit  any 
crystals  of  tartrate  of  lime  wheu  examined  by  the  microscope;  and  the 
liquid  filtered  from  the  precipitate,  yields,  when  alcohol  is  added  to  it 
drop  by  drop,  a  semi-viscid  precipitate  of  tartralate  of  lime,  easily  soluble 
'a  water;  lastly,  the  fnsed  mass  neutralised  with  chalk,  with  addition  of 


water,  yields  a  neutral  filtrate,  which,  when  boiled,  becomes  veir  acid  ^in 
consequence  of  tartralate  of  lime  remaining  in  solution),  and  deposits 
crystals  of  metatartrate  of  lime.    (Laurent  &  Gerhardt.)  —  Braconnot 


exposes  tartaric  acid  for  a  second  to  a  strong  heat,  till  it  melts  and  swells 
up.  —  Erdmann  melts  tartaric  aoid  at  ISO  [does  it  melt  at  that  tempe- 
rature}], till  it  forms,  with  intumescence  and  loss  of  water,  a  transparent 
colourless  syrup,  which,  when  placed  upon  a  cold,  surface,  no  longer 
solidifies  to  a  tnrhid  crystalline  mass  (from  admixture  of  tartaric  acid), 

bnt  te  a  clear  glass.  Tbis  acid,  obtained  by  Erdmann,  appears  to  bave  contained 
tartralic  and  tartrelic  >ddi.  (Laureot  &  Gerhardt.) 

Piopertie*.  Transparent,  vitreons  or  gommy  mass.  (Erdmann,  Lanr. 
Je  Qerh.)  When  softened  by  heat,  it  may  be  drawn  out  inte  capillary 
threads.  (Braeonoot.)  According  to  Pastenr,  ite  solntion  exerts  upon 
polarised  light  the  same  rotatery  action  to  the  right  aa  tartaric  acid. 
Taitario  aeid  poured  immediately  after  fnaion  into  a  quadrangnlar  glass 
box  and  solidified,  likewise  turns  the  plane  of  polarisation  strongly 
towards  the  right,  so  long  as  it  is  hot;  at  ordinary  temperatures,  hovever, 
it  defteets  but  feebly  to  the  right,  and  at  0°  to  the  left  (Biut  A,  Laurent, 
Compt,  rend.  29,  6fil.) 
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Metatartaric  acid  is  isomeric  with  tartaric  acid.  (Erdmann,  Laarent 
A  Gerhardt.) 

DeeompasUions,  The  acid,  when  exposed  to  a  continaed  gentle  heat, 
16  partially  reconyerted  into  crystalline  tartaric  acid.  (Laurent  &  Ger- 
hardt.) When  exposed  to  the  air,  it  deliquesces  to  a  syrup,  which 
changes  to  crystalline  tartaric  acid.  Its  concentrated  aqueous  solution 
evaporated  over  oil  of  vitriol  within  a  hell-jar  containing  air,  deposits 
crystals  of  tartaric  acid,  the  formation  of  which  is  accelerated  hy  the 
presence  of  a  little  sulphuric  acid.  (Erdmann.)  Its  solution  neutralised 
with  potash,  deposits,  on  addition  of  alcohol,  a  transparent  oil,  which 
gradually  crystallises  to  neutral  tartrate  of  potash.  Ammonia  acts  in  a 
similar  manner.  (Laurent  &  Gerhardt.) 

Combinations.  The  acid  dissolves  readily  in  water,  and  is  very  deli- 
quescent. (Braconnot,  Erdmann,  Laurent  &  uerhardt.) 

The  Metatartratea  differ  in  form  from  the  tartrates,  and  dissolve  more 
readily  in  water.  (Laurent  &  Gerhardt.) 

Metatartrate  of  AmmomoL  —  a.  Neutral.  —  On  neutralising  the  acid 
with  ammonia,  a  rait  is  produced,  which  hehaves,  sometimes  like  meta- 
tartrate, sometimes  like  tartrate.  (Laurent  <&  Gerhardt.) 

h.  Acid.  —  Formed  hy  adding  to  the  concentrated  solution  of  the 
acid,  a  quantity  of  ammonia  not  sufficient  to  neutralise  it,  and  washing 
the  crystaUine  precipitate  which  appears  after  a  few  seconds,  first  with 
water  containing  a  little  alcohol,  and  then  with  alcohol.  —  Shining 
rhomhic  and  six-sided  laminsB,  often  aggregated  in  such  a  manner  as  to 
form  re-entering  angles.  From  its  solution  in  lukewarm  water,  the  salt 
may  he  recrystallised  without  alteration,  hut  on  hoiling  it  changes  into 
acid  tartrate  of  ammonia.  It  dissolves  in  water  much  more  readily  than 
the  latter,  and  the  solution  does  not  precipitate  lime-salts.  (Laurent  & 
Gerhardt.) 


8C.. 
N., 
9H 
12  O. 


C8H*(NH*)0" 167 


Laurent  & 

Gerhaidt. 

48 

....     28-74     . 

290 

14 

....       8-38     . 

80 

9 

....            d*0*F        . 

5-4 

96 

....     57-49    . 

57-6 

67 

....  100-00    . 

1000 

MetaUirtrate  of  Fotask.  —  The  neutral  salt  cannot  be  prepared.  (Lanrant  & 
Grerhardt)  It  is  amorphous  and  gnmmj,  and  becomes  moist  on  exposure  to  the  air. 
(Braconnot.)— ijcic?. — Metatartaric  acid  added  in  excess  to  solution  of 
potash,  throws  down  a  fine,  non-granular  powder,  which  is  as  sparingly 
soluble  as  cream  of  tartar.  (Braconnot.)  Crystals  exhibiting  tne  same 
appearance  and  reactions  as  those  of  the  ammoniacal  salt;  they  contain 
20*3  p.  c.  potash,  and  are  therefore  =  C^H'KO".  (Laurent  &  Gerhardt.) 

Metatartrate  of  Soda, — Neutral.  —  Uncrystallisable,  gummy,  deli- 
quescent. (Braconnot.) 

JiOataHrate  of  Soda  and  Potash.  —  Crystallisable,  like  Rochelle  salt 
(Braconnot.) 


exoeea  oi  baryta-water,  but  not  witn  baryto-aalts.  ihe  ammoDi»-Balt 
precipitates  barjta-saltB,  but  the  precipitate  does  not  appear  till  after 
aome  time,  if  the  Bolntiona  are  dilute.  (Erdmann.)  —  The  silt  is  obtained 
by  precipitating  a  baryta-aalt  with  neutral  metatartrate  of  ammonia. 
Globules  aggregated  in  masses.     The  salt  dried  at  160°  ooatains  44-8 

f.  0.  barium  and  2  At  water,  and  ia  therefore  =  CH'Ba'O"  +  2  Aq. 
t  diaaolres  in  water  much  more  readily  than  tartrate  of  baryta. 
(Laurent  &  Qerhardt.)  It  ia  easily  soluble  in  exoess  of  the  acid. 
(Erdmano.) 

Metatatfrale  of  Lime  —  The  hot  aqaeoiu  acid  satnrated  with  carbo- 
nate of  lime,  gradually  becomes  tarbia  as  it  cools,  and  deposits  a  viscid] 
transparent,  tasteless  mass,  which  may  be  drawn  out  into  threads,  dries 
up  to  a  transparent  gum  permanent  in  the  air,  and  when  heated  with 
water  or  dilate  acetio  acid,  again  acquires  the  consistence  of  turpentine 
without  sensibly  dissolving.  Its  solution  in  warm  metatartaric  acid 
leaves  a  transparent,  brittle,  rather  acid  salt,  which,  when  kept  for  some 
time  under  water,  is  converted  into  granular  tartrate  of  lime.  (Braconnot.) 
The  aqueous  acid  j^ves  a  precipitate  with  excess  of  lime-water,  but  not 
with  hme-salts.  The  ammonia-salt  precipitates  lime-salta,  but  after  a 
time  only  if  the  solutions  are  dilute.  (Erdmann.)  —  Hetatartrato  of  lime 
is  obtained  by  precipitating  a  lime-salt  with  neutral  metatartiate  of 
ammonia  in  concentrated  eolutions.  Id  dilate  lolatioiu  tbe  precipitate  takes 
lome  tinw  to  fonn ;  the  acid  unmouia-ult  gJTM  no  precipitate.  —  The  preoipitatC, 
which  is  flocoalent  at  first,  soon  becomes  granular,  and  then  appears  under 
the  microscope,  to  consist,  partly  of  granules,  partly  of  prisms,  having  one 
end  rounded  and  the  other  perpendicnlarly  or  obliquely  truncated.  The 
salt  dried  at  230°,  =CH'CaH)";  after  drying  at  160°,  it  contains  1935 
p.  o.  calcium,  and  is  therefore  =  C'E'CaK)^  +  2Aq;  and  the  air-dried 
orystallitied  salt  contains  iS'35  p.  c.  calcium,  gives  off  27'10  p.  e.  water 
at  240°,  and  is  therefore  =  C'H'Ca*0'*  +  8Aq,  the  same  therefore  as 
air-dried  tartrate  of  lime.  (Laurent  &  Gerhardt.)  —  The  once-crrstalliaed 
salt  dissolves  in  a  large  quantity  of  cold  water,  and  but  slowly  m  boiling 
water,  being  thereby  converted  inte  tartrate.  The  cold  aqueous  solution 
forms,  with  ammonia,  a  large  quantity  of  flakes  (soluble  iu  excess^,  which 
become  crystalline.  Cold  water  te  which  a  small  quantity  of  hydro- 
chloric or  nitric  acid  ia  added,  dissolves  the  salt  abundantly,  and  when 
neutralised  with  ammonia,  deposits  it  after  a  while  unaltered.  But  the 
hydrochloric  acid  solution  of  the  salt  dried  at  220°,  yields  by  precipita- 
tion with  ammonia,  reotongular  octohedrone  of  tartrate  of  lime.  (Laurent 
&  GerhordL)  When  metatartaric  acid,  somewhat  auperaatnratod  with 
ammonia  is  mixed  with  chloride  of  calcium  and  then  with  a  quantity  of 
water  sufQoient  to  redissclve  the  precipitate,  the  whole  of  the  salt 
crystallises  ont,  after  a  few  hours,  aa  tartrate  of  lime.  (Erdmann.) 

Metatarirate  of  Mofftima,  —  The  solution  of  magnesia  in  the  acid, 
leaves  a  vamisb  when  evaporated.  (Braconnot) 

Metaiartratt  of  Lead.  —  Even  the  free  acid  forms  with  nitrate  or  acetate 
of  lead,  a  white  precipitate  containing  eO'13  to  60*48  p.  o.  lead-oxide. 
The  precipitate  obtained  en  adding  the  aoid  not  quite  nentialioed  with 
ammoDia  te  nitrate  of  lead,  is  insoluble  in  cold,  and  very  sparingly  solnble 
in  boiling  water,  firom  which  it  ia  depoaitod  in  flakea  on  cooling.    It 
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diwolvM    eanly  in  metatadrturio   aad  other    aoids^   also  in  ammonia. 
(Erdmann.) 

Witb  sidphate  of  copper,  metaUrtrate  of  ammonia  forms  no  precipi- 
late  at  first,  but  the  mixture,  after  a  while,  depoiita  tartrate  of  eopper. 
(Erdmaon.) 


Isotartaric  Acid. 

C»H«0"=C»H«0'*,0*? 

Eph.  Fubmt.  (1838.)    Ann,  Ohm.  Phyt.  68,  8^3;  aloo  Ann,  fharm. 

29,  142;  also  J.pr.  Chem.  16,  322.    Further:  A\  Ann,  Chim,Fhy$, 

31,  329;  Ann.  Fharp^  78,  207;  abstr.  Fharm.  Centr.  1851,  937; 

Jahre^er,  1851,  407. 
Laubbnt  &  GaRHARDT.  Compi.  Aim.  1849,  6  k  105;  also  Ann.  Fharm. 

70,  354;  also  /.  pr.  Oh^m.  46,  365.  —  Obrharot.  Comj4.  ekirn. 

1851,  182. 

Tartriisdure  (liebig) ;  formerly  called  Tariralic  Acid  by  Fremy  j  i4CT<2tf  Uoisr- 
irique.  (Laurent  &  Gerbardt.) 

i\»nRalion«  By  melting  tartaric  acid  at  a  temperature  above  the 
poiqt  at  which  it  is  converted  into  metatartaric  acid.  —  The  tartaric  aoid 
then  gives  off  water.  (Fremy.)  This  loss  is  not  essential,  and  isota^ 
taric  acid  is  formed,  together  with  metatartaric  acid,  even  when  60  pts. 
of  tartaric  acid  are  fused  with  2  or  3  pts.  of  water,  and  the  water  con- 
tinually renewed,  so  that  the  mass  constantly  weighs  more  than  60  pts. 
(p.  327).  When  the  tartaric  acid  was  fused  without  water,  till  the  loss  of 
water  amounted  to  3*04  p.  c,  there  remained  a  mixture  of  isotartaric 
and  metatartaric  acids,  and  when  the  fusion  was  continued  till  the  loss 
amounted  to  7*2  per  cent,  there  remained  a  mixture  of  isotartaric  (or 
tartralic,)  and  tartrelic  acids,  perfectly  soluble  in  water,  and,  therefore, 
free  from  anhydrous  tartaric  acid.  (Laurent  &  Gferhardt.)  —  ^.  According 
to  Biot,  (N.  Ann.  Ckim.  Phy^  28,  215,  351,)  tartaric  acid,  in  all  the  phases 
thronglk  which  it  passes  before  arriving  at  its  final  anhydrous  state, 
exerts,  when  the  solid  mass  is  dissolved  in  cold  water,  iwtantly  the  same 
amount  of  rotatory  action  on  polarised  light  as  the  crystallised  acid  in 
its  unaltered  state.  The  absolute  rotatory  power,  aa  well  as  the  law  of 
dispersion,  (p.  271,)  appear  to  be  the  same  for  the  modified  as  for  the 
crystallised  acid.  Biot  regards  these  facts  as  confirmatory  of  LaurMit 
and  Gerhardt's  view,  that  tartaric  aoid,  when  heated,  does  not  undergo 
any  okemkal  change,  till  it  passes  to  the  condition  of  the  anhydrous 
aoid.  v.  —  2.  A  mixture  of  tartarie  acid  and  sugar  deiiquesces  in  the 
air  to  a  no  kager  crystalliaable  syrup,  in  which  the  greater  part  el  the 
tartaric  acid  is  converted  into  tartralic  [isotartaric  f]  aoid.  For  after 
saturating  the  filtrate  with  carbonate  of  lime,  and  filtering  again  to 
separate  tartrate  of  lime,  alcohol  added  to  tfie  filtrate  throws  down 
tartralate  [isotartrate^  of  Uvao,  the  aqueous  solution  ol  whi^  d<^posits 
tartrate  of  lime  on  boiling.  (A.  Vogel,  Jun.  Eepert.  92,  325.) 

^riparaiion.  1.  A  few  grammes  of  tartaric  acid  are  heated  for  soBie 
time  in  a  porcelain  basin  to  200°,  stirring  all  the  time;,  durix^  which 
treat^ient  the  acid  should  W»k  tulr^  yellaw,  and  should  giv#  off  watev^  but 
BO  acid  vapours.     TM  ¥e»icM  m»m  (wMdi  h«wsv«r  m  foly  •  suati;^,)  eontsaif 


tanreuD  acia,  la  aiwoivea  in  w&i«r,  ana  neatiaiiiea  wiin  oaroonate  tu  iime, 
the  filtmte  decompoaed  b;  eulphnric  aoid,  and  the  filtered  solution  of 
the  itcid  evapoTated.  (Freray.)  —  T.  In  the  TraitS  de  Chimie  generale  of 
PeloDH  &  fiewy,  ane  Bd.  1855,  torn.  $,  pp.  225.  936,  it  ia  stated  that 
tartaric  aoid  heated  to  200°,  yields,  not  tartralio  or  iBotartario  aeid,  hut 
tartrelio  acid;  that  isotartario  acid,  the  aoid  wboae  salts  bare  the  formula 
C'H'MO"  or  MO.C'H'O"  ia  obtained,  as  Tell  as  metatartario  aoid,  by 
beating  Urtario  aoid  to  170°;  and  that  tartralic  acid,  liHO,CH'0'°  is 
formed  by  besting  tartaric  aoid  to  180°.  %  —  When  tartario  acid  Uheated 
for  some  time  to  its  boiliug  poiqt,  but  not  high  eoough  to  make  it  froth, 
tbece  teinains  a  mixtare  oi  metatartario,  isotaitario,  and  tartrelio  acid*j 
which,  when  dissolved  in  water,  and  saturated  with  chalk,  yields  tartre- 
tale  of  lime  in  the  form  of  a  precipitate  of  pitohj  oonsisteuce,  and  a 
filtrate  which  does  not  redden  litmus;  but  from  this  filtrate,  alcohol  throws 
down  isotartrate  of  lime  mixed  with  metatartrate,  hy  the  analysis  of 
which  mixtnre,  Fniny  obtained  an  incorrect  analysis  of  tartralate 
[isut&rtratel  of  lims-  The  metatartarlc  acid  ifi  tbia  time-aall  (uay  bo 
lecogniced  ay  the  character  that,  when  dissolved  in  water  after  drying, 
it  leaves  crystalline  metatartrate  of  time:  fqr  when  the  aoid  separated 
therefrom  is  mixed  with  a  small  ijuantity  of  ammonia,  it  forms,  after  n 
a  few  hoars,  crystals  of  acid  metatartrate  of  ammonia.  (Laurent  & 
Gerhard  (.) 

2.  To  obtain  the  litne-salt  in  a  state  of  perfect  puf^ty,  tartaric  aoid 
ia  heated  till  it  froths;  dissolved  in  cold  water;  neutralised  or  slightly 
supersaturated  with  ammonia;  mixed  with  concentrated  acetate  of  Time; 
and  alcohol  dropt  iotu  the  cleu  mixtqre,  while  the  liquid  ie  stirred  with 
a  glasa  rod  :  the  viscid  precipitate  then  collects  together,  and  settles  down 
to  the  bottoin  iu  the  foro)  of  a  nearly  colourless  oil.  —  If  tbe  alcohol  be 
too  rapidly  added,  the  salt  is  precipitated  iu  flakes,  which  4'>  »<'t  unite, 
and  must  therefore  he  washed  on  a  filter,  during  which  process  they 
suffer  partial  decomposition;  it  is  also  necessary  not  to  precipitate  the 
whole  of  tbe  salt  by  tbe  alcohol.  —  The  oil,  after  the  watery  liqnid  has 
been  decanted,  ia  well  kneaded  with  fresh  alcohol,  and  boiled  for  a  few 
seconds,  whereupon  it  suddenly  hardens  as  if  it  had  become  ctystalline, 
although  no  crystalline  structure  can  be  perceived  in  it  by  the  microscope, 
then  comminuted  with  the  rod,  rinsed  three  times  with  alcohol,  and  dned 
between  paper.  (Laurent  &  Qerhardt.) 

Proptrtiet.  Not  crystallisable;  tastes  somewhat  less  sour  than  tar- 
taric acid.  (Fremy.) 

The  acid  is  highly  deli^uesceiit.  (Fremy.) 

Tbe  laotartraUt  [the  taitntlates  «f  ^intay'a  earlier  investigations,] 
have  in  the  neutral  state  tbe  formula  C'H^'MO".  (tai^rent  &  Gerh^rdt.) 
Perhaps  therefore  =  C'H'JUCjO',  —  Ip  the  dry  state,  they  ar«  unalter- 
able, but  in  the  state  of  ^ueous  solution,  they  pass,  with  espteiiil 
rapidity  when  heated,  into  (be  state  of  acid  tartrates  (Fremy),  meta- 
tartrates.  (Laurent  tc  Gerhardt.) 

Itotartrate  of  Amirionia.  —  When  tartrelic  acid  is  added  at  ordinary 
temperatures  to  alcoholic  ammonia,  which  must  remain  somewhat  in 
excess,  isotartrate  of  ammonia  is  precipitated  in  the  form  of  an  oil, 
which  may  be  wubed  with  alcohol.     This  oil  is  deliqueBcant.    When 


333  PRIMARY  KUCLBUS  C'H'*:  OXYGBN-NUCLEUS  C»HH>». 

heated,  it  ^^nally  solidifies  without  evolntion  of  ammonia,  from  forma- 
tion of  aoid  metatartrate  of  ammonia,  with  which  it  is  metamerie. 
Fremj.  (Laurent  &  G^rbardt.) 

I$otartrat€  ofPotath.  —  Ohtained  in  a  similar  manner.  Not  eiystal- 
lixahle;  deliquescent;  contains  20*3  p.  c.  potassium,  and  is  therefore 
=  C^H'KO".  Partially  converted,  hy  gentle  heat,  into  acid  metatar- 
trate of  potash.  (Laurent  &  Gerhardt. } 

IwtaHrate  of  Baryta,  —  Aqueous  isotartaric  acid  is  saturated  with 
carbonate  of  baryta,  and  the  salt  precipitated  from  the  filtrate  by  alcohol. 
It  dissolves  sparingly  in  water,  and  contains  43'5  p.  c.  baryta.  (Fremy.) 
According  to  what  is  above  stated,  this  salt  likewise  contains  metatar- 
trate of  baryta.  (Laurent  &  Gerhardt.) 

Isciartrate  of  Lime,  ^-^  (For  the  preparation  vid,  supra.)  The  salt 
dissolves  very  readily  in  cold  water,  even  that  which  luis  been  dried  at 
1 50°,  and  contains  but  a  trace  of  metatartrate  of  lime;  the  neutral  solu- 
tion turns  sour  when  boiled,  neutral  metatartrate  of  lime  separating  out, 
and  free  metatartaric  acid  remaining  in  solution  : 

2C?»H«CaO»  =  CfH*Ca»0i2  +  C^H^O" 

Alcohol  precipitates  the  salt  from  its  aqueous  solution  in  thick  fiakee, 
which,  when  collected  on  a  filter,  dry  slowly  in  the  air,  and  yield  an 
acid  viscid  mass  by  partial  conversion  into  metatartrate  and  free  acid. 
(Laurent  &  Gerharat.)  —  The  salt  which  was  obtained  by  Fremy,  and, 
according  to  Laurent  &  Gerhardt,  was  contaminated  with  metaUutrate, 
dissolves  sparingly  in  water,  and  is  precipitated  therefrom  by  alcohol. 
The  aqueous  solution  is  neutral,  turns  acid  in  a  few  hours  at  ordinary 
temperatures,  and  quickly  on  boiling,  depositing  granular  crystals  of  tar- 
trate of  lime.  (Fremy.) 

Lftur.  Sc  Gcrh.      p...^. 
at  U0\  ^"^y- 

8C 48     ....     28'40 

5H 5     ....       2  96 

Ca    20    ....     11-84    11-2     ....     16-36 

12  0  96    ....     56-80 

C?H*CaO«...,  169    ....  100-00 
[Fremy  deduced  from  his  analysis,  the  formula  C^H^O^^^,  Ih  Ca.O  (vid.  inf.) 

liotartrate  of  Lead.  —  Obtained  by  precipitating  nitrate  of  lead  with 
the  free  acid,  washing  the  precipitate  quickly  on  a  filter  with  cold  water, 
and  drying  it  quickly  between  paper,  afterwards  in  vacuo.  (Fremy.)  — 
If  the  precipitation  be  performed  with  the  potash  or  ammonia  salts,  the 
precipitate  always  retains  a  certain  portion  of  the  alkali-salt.  (Fremy.) 
—  The  moist  precipitate  is  completely  converted  into  tartrate  of  lead, 
even  by  24  hours'  contact  with  water.  (Fremy.) — The  pure  lime-salt 
forms  with  neutral  acetate  of  lead  a  white  precipitate  insoluble  in  water. 
(Laurent  &  Gerhardt.) 

FVemy. 

PbO 54*55        to  52-61 

C 16-74        „  17-40 

H    1-14         „  1-43 

Q    27-27         „  28-56 

100-00        ....      100-00 


Hoetate  or  sulpbate  of  coppflr,  yields,  on  addition  of  alcohol,  a  pale  ^T^n, 


Bomewbat  cjyetalline  preoipitale,  which  becomes  glntinona  wben  Bpread 
out  on  blotting  paper,  and,  after  drying  at  150°,  containa  17'9  p.  o.  copper, 
therefore  =  C*H»CnO".  (Lanrent  &  Gerhardt) 


liotartrata  of  Silver.  —  The  lime-eatt  forms  with  nitrate  of  silver  a 
white  precipitate  Boluble  in  a  largo  quantity  of  water.  (Lanrent  & 
Oerbardt.} 

The  acid  dissolves  in  Alcohol.  (Fremy.) 

T  Tabtralio  acid.  —  C'H*0",UHO  or  2CH*0«',8HO.  —  Obtdned, 
according  to  Fremy's  latest  statement  {Fraiti  de  Chime  ghtkrale,  par 
J.  Pelotm  et  E.  Fi-tmy,  Par.  1855,  iv.  226),  by  heating  tartaric  acid 
to  190°. 

Fremj  bad  formerlj  stated  (^nn.  Pharm-  78,  304)  that  thit  add  ia  fonned  at 
1 70°  ;  but  he  now  agreei  witb  LaarcnC  ft  Gcrbardt  in  awerting  that  the  piodoot  fanned 
■[  that  temperatiiTe  ia  the  monobwic  acid,  iaotartiric  acid. 

The  acid  ia  deliqaescent  and  nnciystallisable. 

8    C 480  ....  330  33-3" 

at  U 5-5  ....  3-7  3-4 

lit  0 92-0  ....  63-3  63-3 

C"H»O»,liH0  145-s"  ...  1000  100-0 

The  general  formola  of  the  taHTolaUt  ia  C'H'O'^HMO  or  2CH*0'», 
3M0.  When  treated  with  excess  of  base,  they  are  converted  into 
tartrates.  By  boiling  with  water,  tbey  are  resolved  into  tartrates  and 
free  tartaric  acid.  The  tartralates  of  baryta,  strontia,  and  lime  ate 
soluble  in  water. 

TartralaU  of  Lms, — obtained  by  boiling  tartaric  add,  either  till  it  is 
only  partially  converted  into  tartralio  acid,  or  till  the  formation  of 
t&rtrelic  aciif  has  commenced,  dissolving  (Jie  product  in  cold  water, 
saturating  with  carbonate  of  lime,  precipitating  tne  filtrate  with  alcohol, 
and  drying  the  precipitate,  first  in  raono,  and  afterwards  at  200°,  — 
yields  by  analysis  23-7  p.  c,  lime,  the  formula  C'H*0",liCaO  requiring 
24-1  p.  o.  (Fremy,  Ann.  Fharm.  78,  314,) 

TartralaU  (^f  Ltad, — prepared  by  dissolving  the  lime-salt  in  oold 
water,  decomposing  with  oxalie  acid,  precipitating  the  tartralio  acid  with 
neutral  acetate  of  lead,  and  washing  the  precipitate  with  oold  water, — 
or  by  treating  tartrelate  of  ammonia  with  excess  of  ammonia  to  convert 
It  into  tartnlate,  and  precipitating  with  ueotraf  acetate  of  lead,  — 
yielded  by  analysis  552  and  55-9  p.  c.  PhO,  white  the  formula  C*H*0">, 
l^PbO  requires  56-1)  p.  o.  (Fremy.)     f. 


Tartrelic  Acid. 

C»H'0«'=CH'0',0'. 

E.  PsEMY.  (1838.)  ..Inn.  Ckim.  Phy:  68,  367;  also  Ann.  Pharm.. 
29,  152;  also  J.  pr.  Chim.  16,  331.  — Further;  N.  Ann.  CMm. 
Phyi.  31,  329;  Ann.  Pharm.  78,  315. 
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Lavrknt  a  Obrhardt.     Compt.  Chim.  1849,  9,  &  101;  abo  Ann, 
Phartn,  70,  356;  a1«o  J.  pr.  Chem.  46|  868. 

HarireUUure,  Itotttrtrimdure,   Acide  tarirelique,  Acide  iioiariridipte,  Acide 
tartarique  anhydre  soluble. 

Formation,  By  keeping  tartaric,  or  tartralic,  or  isotartaric  acid  in 
a  state  of  continued  fusion  at  l80^,  [or  200^  according  to  the  latest 
statements  (p.  331).]  —  After  the  tartaric  acid  lia^  lost  bj  fusion  \  At. 
water,  it  is  converted  into  tartralic  acid  =  C'^H^^O",  and  when  bj 
continued  fusion  it  has  lost  \  At.  more  of  water,  it  becomes  tartrelio 
acid  =  C*H*0".  (Fremy.)  —  Tartaric  acid  must  give  off  2  At.  water  in 
the  formation  of  tartrelio  acid;  for  the  latter  is  isomeric  with  tartaric 
anhydride  (C'H*0^^^,  and  when  heated  for  a  longer  time  to  180°, 
passes,  without  furtner  loss  of  water,  into  that  substance.  (Laurent  & 
Gerhardt.) 

Preparation.  By  heating  tartaric  acid  to  180''  [200""]  till  all  the 
tartaric  acid  is  converted  into  tartrelio,  but  not  long  enough  or  strong 
enough  to  produce  tartaric  anhydride.  (Fremy.)  —  By  heating  tartaric 
acid  over  the  open  fire  quickly  and  with  agitation,  till,  in  about  six 
minutes,  it  thickens  and  swells  up  into  a  spongy  mass.  (Laurent  & 
Gerhardt.) 

Properties,  Slightly  coloured,  easily  cry  stall  isable,  strongly  acid, 
(Fremy.)  —  [Deliquescent,  and  unctystalhsable.  (Fremy,  Traitide  Ckimie^ 
P,andF.  1855,  iv,  226.)] 

^^'^Jit'^y  '*"  tra/cfi/a/ion  according  to  Fremy.  Fremy. 

8  C    48     ....     36-36  8  C 48     ....     34*04     ....     84-56 

4H   4     ....       3-03  6H 5     ....       3-55     ....       3*72 

10  O   80    ....     60-61  110 88     ....     62-41     ....     61-72 

CH^QW  ....  132     ....  10000  C«H«0" 141     ....  100-00    ....  100-06 

Decomposition.  —  The  acid  dissolved  in  water  is  converted,  slowly  at 
ordinary  temperatures,  quickly  on  boiling,  first  into  tartralic  [or  isotar^ 
taric],  then  into  tartaric  acid.  (FremyJ  When  made  to  unite  with 
potash^  it  immediately  forms  isotartrate  of  potash.  (Laurent  k  Gerhardt) 

C»H<OM  4-  HO  +  KO  m  G>H«KOi* 

Combinaiions.  With  Water.  The  aoid  is  deliquescent,  but  much  less 
so  than  tartralic  aoid. '(Fremy.) 

The  Tartrelates  or  Isotartrides  contain  at  most  but  1  At.  base 
=  C^H'MO'^  To  obtain  them,  it  is  best  to  decompose  an  acetate  with 
the  free  acid,  because,  when  that  acid  is  brought  in  contact  with  a  free 
alkali,  an  isotartrate  is  produced.  —  In  contact  with  water,  the  tartre- 
lates are  converted,  first  into  tartralates,  and  then,  with  elimination  of 
acid,  into  tartrates.  (Fremy.)  —  Tartrelio  acid  is  distinguished  firom 
tartralic  acid  by  the  syrupy  precipitates  which  it  forms  with  the  acetates 
of  baryta,  strontia,  and  lime,  whereas  tartralic  acid  does  not  precipitate 
those  salts.  (Fremy.) 

The  tartrelates  of  Ammonia,  Potash,  and  Soda  ate  precipitated  from 
their  aqueous  solutions  by  alcohol.     Dry  ammoniacal  gas  passed  into  a 


tftrttelftta  of  amrnonla.  (Ftemj.)    The  potaah-Mlt  sCH'KO".  (Laurent 
&  Oeitiudt) 

Tartrtlate  of  Baryta.  —  The  aqneous  acid  added  to  acttate  of  batyld 
throirs  dowb  this  salt  in  the  form  of  a  syrnp.  (Frenij.)  It  doea  not 
precipitate  nitrate  of  baryta.  The  syrup  ia  insoluble  in  trater.  (Laurent 
A  Oerhardt.) 

Lanr.  ft  G. 


8C 48-0     ....     24-06 

SH 3-0    ....      1-50 


tUlf. 


Tarirdate  of  StrtnUia.  —  Prepared  in  a  similar  manner.  Contains 
24-7  per  cent,  of  strontium,  and  is  therefore  =  C*H*SrO"'.  (Laurent  & 
CFerhardt.) 

Fartrdale  of  Zdau.  —  The  aqueous  aoid  added  to  acetate  of  lime, 
throws  down  this  salt  in  the  form  of  a  eyrap.  (Fremy.)  Aa  an  ezcees 
of  tartrelio  acid  exerts  a  decompoains  action  on  the  salt,  the  concen- 
trated aqueous  acid  mast  be  added  to  the  concentrated  solution  of  acetate 
orbydrochlorateof  lime,  with  constant  stirring,  and  only  in  such  quantity 
that  a  part  of  the  latter  may  remain  undecompoeed  ;  and  tlie  precipitated 
syrnp,  after  the  watery  liquid  has  been  poured  off,  must  be  quickly 
waehed  with  alcohol,  wnerely  it  is  hardened.  The  nilt  is  so  sparingly 
soluble  in  water,  that  acetate  of  lime  diluted  to  such  an  extent  that  it  is 
no  longer  clouded  by  nentral  tartrate  of  ammonia,  still  shows  turbidity 
when  mixed  with  tartrelio  aoid.  (Laurent  &  Qerhardt.) 


fr  QtrAardl. 

Laar.kOerii. 
■tlGO*. 

C«  

to  0 

20    ..-     1325     . 

80    -..,     52-98 

1295 

8C   

4  H   - 

C« 

rUnff  lo  irrmy.                      J" 

.    48     ....     SO-0    80-3     ,. 

.      4     ....      2-6     2-3     .. 

.     20    ....     12-5     121     .. 

.     88     ....     55-0    55-3     .. 

IDT, 

W\                U  140-. 
30-fl     ....     30-8 
2-S 

124     ..-     12-0 
&4'5 

CH*CaO* 

8  C 

5  H 

C  

.  100    ....  100-0    100-0    .. 

Driti  fit  taVM. 

48     ....     28-4 

5     ....      2-9 

20    ....     11-8 

96     ....    56-9 

1000 

37-7 
1-9 

H2 

57-6 

0"H*C.O'«  +  Aq- «9    ..-  1000 

1000 
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TartrdaU  of  Leod.^^a.  When  the  dry  acid  is  heated  with  excess  of 
oxide  of  lead,  a  quantity  of  water  is  giyen  off,  aboat  saffident  to  produce 
CH'Pb'O^^  For,  100  pts.  of  tartaric  acid  heated  to  intamescenee,  then 
tritorated  with  100  pts.  lead-oxide  and  a  small  quantity  of  alcohol,  and 
deeiccated  in  a  stream  of  dry  air  at  ISO'',  give  off  16*7  p.  c.  water.  This 
tumefied  acid,  when  heated  alone»  giyes  off  an  additional  1  to  2  per  cent, 
of  water;  consequently,  the  water  produced  from  the  lead-oxide  amounts 
to  only  15-7  to  14*7  per  cent.  If  C"H*Pb*0*'^  be  herebv  produced,  then, 
according  to  calculation,  100  pts.  of  tartrelic  acid  should  give  off  13*65 
pts.  of  water.  182  (tartrelic  acid) ;  18  (2  At.  Aq)  =  100  :  13*65. 
(Laurent  &  Gerhardt.) 

(.  The  aqueous  acid  is  poured  into  an  aqueous  solution  of  neutral 
acetate  of  lead,  which  should  remain  in  excess,  and  the  white  precipitate 
quickly  washed  with  alcohol,  because  otherwise  metatartrate  or  tartrate 
of  leaa,  will  be  formed,  in  which  the  quantity  of  lead  is  larger.  (Laurent 

A  Gerhardt.) 

Laur.  &  G.  wl^^, 

at  150^  ^"y- 

8C 48     ....     20-43  19*48 

3H 3     ....       1*28  1*82 

Fb   104     ....     44-25     43-9     ....  43-56 

10  0 80     ....     34-04  35-14 

C»H»PbO»« 235    ....  10000  100*00 

Tartrelic  acid  is  soluble  in  alcohol.  (Fremy.) 


Anhydrous  Tartaric  Acid. 

C»H*0'»=C«HK)*,0«  f 

E.  Frebct.  (1838.)  Ann.  Chim.  Fhys,  68,  372;  also  Ann.  Pharm.  29, 156; 
also  Xpr,  Chem.  16,  335. 

Tartaric  Anhydride^  toatsetfreie  Weimdure,  Aeide  tartariquM  anhydre  in$olu6le, 

Formaiion.  By  heating  tartaric  acid  to  1 80*^,  [200^)1  till  it  becomes 
infusible.  (Fremy.)  —  When  tartaric  acid  is  heated  over  tne  open  fire  and 
quickly  stirred  till  (in  about  six  minutes)  it  begins  to  swell  up,  and  the  mass 
tnen  pulverised  and  again  heated  for  some  minutes  to  1 40° — 170°,  it  is  found 
to  be  still  perfectly  soluble  in  water^  and  is  therefore  still  tartrelic  acid; 
but  after  being  heated  for  10  minutes  to  180°,  till  acid  vapours  begin  to 
escape,  the  powder  is  found  to  have  diminished  in  weight  by  0*32  p.  c, 
and  to  be  aggregated  in  lumps,  tasteless,  and  perfectly  insoluble  in  water. 
The  trifling  loss,  arising  chiefly  from  the  evolution  of  acid  vapours,  shows 
that  tartrelic  acid  and  the  anhydride  have  the  same  composition  per 
cent.,  and  that  heat  converts  the  former  into  the  latter,  not  by  elimi- 
nation of  water,  but  by  transposition  of  atoms.  (Laurent  &  Gerhardt, 
Compt.  Chim.  1849,  101.)  [At  first,  C«H*0«,0*;  afterwards  C»H*0»,0^ 
80  that  20  pass  into  the  nucleus,  and  the  monobasic  acid  is  transformed 
into  an  aldide)]. 

Preparation,  15  or  20  grammes  of  pulverised  tartaric  acid  is  heated 
in  a  basin  over  an  open  charcoal  fire,  so  that  in  the  course  of  4  or  5 


heated  for  a  few  soooads  in  the  oil-bath  to  150  .  Br  rapid  hBating,  the 
anhjilnde  ii  obtained  more  nearl;  colonrleu,  and  the  inbteqacDt  headug  in  the  oil- 
bath  caiues  it  no  longer  lo  iwell  up  when  immeried  ia  vater,  bat  remaia  palTcrntent. 
The  pulTerised  reaidaa  ie  washed  with  water  till  the  wasb-liquid  no 
longer  reddens  lUmns,  in  order  to  free  it  from  admixed  tartrelio  aoid,  then 
well  pressed  between  paper,  and  dried  in  vacno  at  ordinary  teniper»turea. 
If  it  were  dried  by  heat,  the  water  which  still  adheres  to  it  would  repro- 
dace  tartaric  ooid.  (Fremy.)  —  Crystallised  tartaric  aoid  may  be  com* 
pletely  transfornied  into  the  anhydride  by  lieating  '^  for  several  hours  iu  a 
stove  to  190°.  (TraiU  de  Chimkpar  i'dotae  et  Frems,  1855,  iv,  227.) 

Propertifi.  White  powder,  or  ycllowiah  if  it  has  been  heated  too 
long;  of  very  slightly  acid  taste.  (Preniy.) 

8C 4B     ....    36-36     37-08' 

4  H    4     ....      3-03     3-23 

10  O 80     ....     60-61 59'e9 

C»H'0'°  ,.„ 132     ....  10000    10000 

Decompotitioni.  The  anhydride  ia  couTerted,  in  a  few  hoars  when 
immersed  in  cold  water,  and  quickly  in  boiling  water,  into  tartrelic,  tar- 
tralto,  and  tartaric  acid  successively;  it  dissolves  quickly  in  aqneons 
potash,  but  is  not  precipitated  therefrom  by  acids,  because  it  exists  in  the 
solution  as  one  of  the  three  acids  just  mentioned.  (Fremy.) 

ComHnationt.  The  anhydride  is  at  first  insoluble  iu  cold  water. 
(Fremy.) 

It  absorbs  Amnumiacal  ga»,  with  evolution  of  heat.  (Fremy.)  When 
ammoniacal  gas  is  passed  over  the  anhydride  nioisteued  with  alcohol,  a 
thin  syrup  forms  below  the  alcohol,  and  may  be  washed  with  alcohol, 
di»jolved  in  wnter,  and  precipitated  therefrom  by  alcohol.  The  aaneous 
solution  does  not  precipitate  chloride  of  calcium;  but  on  addition  of 
alcohol  and  application  of  heat,  a  glutinous  precipitate  is  formed,  which, 
when  quickly  washed  witli  cold  water,  dissolved  iu  warm  water,  and 
reprecipitated  by  alcohol,  contains  16*91  p.  c.  lime,  acd  I'O  nitrogen, 
uumbers  from  which  it  is  not  possible  to  calculate  a  formula.  If  the 
aqueous  solution  of  the  syrup  be  precipitated  by  bichloride  of  platinum, 
the  liquid  filtered  from  the  chloroplatinate  of  ammonium  gradually 
deposits,  when  boiled,  a  new  precipitate  of  the  chloroplatinate.  (Laurent, 
N.  Ann,  Ckim.  Pky».  23,  116;  also  Compt.  rmd.  20,  513.) 

The  anhydride  is  insoluble  in  alcohol  and  in  ether;  but  after  being 
washed  with  alcohol,  it  retiuns  a  small  qoantity  of  that  body  in  com- 
bination, which  cannot  be  expelled  by  heat  without  decomposition, 
(Fremy.) 
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Conjugated  Compounds  6f  Tat-taric  A  cii, 

Tartromethylic  Acid. 

C»«H«0"= C»H*0*,C*H*0*^ 

Dumas  &  Pelioot.  (1835.)  Ann.  Chim.  Phy$.  61,  200. 
Qu^rin-Varry.    Ann.  Chim.  I'hy:  62,  77;  also  Ann.  Pharm.  22,  248; 

also  J,  pr.  Chem.  9,  376. 
Dumas  k  Piria.    N.Ann.  Chim.Phyi.  5,  378;  also  Jinn.  Pharm  44,  83. 

Metkyltarlendure,  MMylweintdw^,   Wtinmetkyl^fudt^e,  Jcide  Uartnmtthy 
lique. 

Formation.  Tartaric  acid  dissolves  more  readily  io  wood-spirit  than 
in  alcohol,  and  converts  it  with  greater  facility  into  the  conjugated  acid. 
(Gu^rin.) 

Preparation.  1  pt.  of  tartaric  acid  is  dissolved  in  1  pt.  of  absolute 
or  hydrated  wood-spirit  at  a  boiling  heat,  the  solntion  evaporated  to  a 
sjrrap  at  a  temperature  below  100 ,  the  syrup  left  to  evi^rate  freely, 
and  the  resulting  crystals  dried  in  vacuo.  (Qu6rin.) 

Properties.     Colourless  right  prisms,  heavier  than  water,  fusible, 

inodorous,  of  acid,  not  sweet  taste.  (Qu6rin.) 


CryttaU.  Gu^rin. 


Damas& 
Pint. 


IOC    60     ....     36-58     36*94    ....     366 

8  H  8     ....       4-88     4*88     ....       5*2 

12  O  96     .  .     58-54     58*18     ....     58-2 

C»»H80" 164     .  .  10000     10000    ....  1000 

Decomposttions.  1.  The  acid  melts  when  subjected  to  dry  distillation 
giving  off  water,  wood-spirit,  acetate  of  meth3rl,  and  a  heavy  liquid 
which,  however,  does  not  contain  oxalate  of  methyl.  —  2.  It  burns  with 
a  flame  like  that  of  wood-spirit.  —  3.  When  boiled  for  some  time  with 
water,  it  is  resolved  into  wood-spirit,  which  evaporates,  and  a  residue  of 
tartaric  acid— not  so  quickly,  however,  as  tartrovinic  acid, — and  crystal- 
liz38  ftom  its  aqueous  solution  by  spontaneous  evaporation  in  its  original 
state.  (Gu^rin.) 

Comhinations.  The  acid  scarcely  becomes  moist  when  exposed  to  the 
aif,  but  dissolves  very  readily  in  cold  water,  and  in  all  proportions  in 
boiling  water.  (Gu^rin.)  The  Tarlromethylates  or  Jfcthylotartrates  = 
CWH'MG^*  =  C»H»MG»,C«H*0^^ 

Tartr<methykUe  of  Potash.  —  Neutral.  —  Obtained  by  precipitating 
the  baryta-salt  with  a  slight  excess  of  sulphate  of  potash,  evaporating  the 
filtrate  to  a  syrup,  dissolving  in  alcohol,  and  leaving  the  filtrate  to 
evaporate.  Colourless,  tasteless,  right  rectangukr  prisms,  which  give  off 
4-2  p.  c.  water  in  vacuo  over  oil  of  vitriol.  At  150^  they  soften  and 
turn  yellowish,  and  at  200°  give  off  water,  carbonic  acid  gas,  defiant  gas, 
and  a  fluid  mixture  of  water,  wood-spirit,  acetic  acid,  acetic  ether,  and 
a  syrupy  substance.     They  dissolve  much  more  readily  in  hot  than  in 


coia  water,  are  uuoiuble  m  absolute  alcoliol,  and  lo  95  per  cent,  apirit. 
(Od^rin.) 

Cryttatt.  Gn^rin.     Dnmu&Firu. 

KO  47-8  ....  £3-35  22-23 

10  C EO-0  ...  29-67  2879     ...    3035 

7H.„ _ 7-0  ....  SiS  3-76     ....      3-90 

no 88'0  ....  «3-62  ja-22 

CH^&*. 202-2    ....  ldO-00     ....;...  100-00 

Oattia  nippoaet  ths  crystili  to  contria  1  Aq.  mors. 

Addt  —  An  excess  of  tho  acid  forma  vith  polaah  a  milky  liqaid, 
which  becomes  clear  on  the  addition  uf  a  large  quantity  of  water. 
(Guerin.) 

fthrtnmelk^lt^  ^  Soda.  —  An  eiccesi  of  the  acid  forms  with  boi& 
(not  with  sulphate  of  soda),  aa  abundant  granaUr  precipitate,  which  dit- 
■olvea  in  a  large  quantity  of  water.  (Ou^rin.) 

IhttrometJtyJaU  of  Baryta.  —  Tho  acid  forms  with  baryta- water,  a 
precipitate  which  diatiolvea  on  addition  of  a  slight  excess  of  acid.  To 
obtain  the  neutral  salt,  the  above-mentioned  heated  solution  uf  tsrtario 
acid  in  wood  spirit,  is  saturated  with  carbonate  of  baryta,  and  the  filtrate 
left  to  crystallise  by  spontaneous  evaporation.  Colourless,  shininj;  right 
prisms,  bevelled  with  two  facea,  abd  having  a  bitter  taste.  Between 
]S0°  and  160°,  they  yield  a  syrupy  distillate,  having  an  odour  of  garlic, 
and  containing  water,  wood-spirit,  acetat«  of  metliyl,  and  a  snbetalice 
which  crystallises  on  evaporation,  and  is  soluble  in  water.  They  decom- 
pose by  boiling  with  water,  more  readily  than  the  potflsfa-salt.  TheV 
are  more  soluble  iu  hot  than  in  cold  water,  insoluble  in  absolute  klcobiJ, 
and  in  95  p.  c.  spirit.  (Guerin.)  Dumas  &,  Peligot,  by  mixing  a  anU- 
tion  of  tarl&rio  acid  in  wood-spirit,  with  a  solution  of  baryta  in  wood- 
spirit,  obtained  the  salt  in  the  form  of  a  gelatinous  precipitate,  which 
w«l  hashed  with  absolute  wood-spirit,  since  when,  washed  with  Water, 
it  was  converted  into  gnnulM  tartrate  of  baryta. 

!t  PrfifBt. 


31-B3 


10  C 60-0    ....     24-94 

8  H B-0    ....      3-33    3-0 

12  0 96-0    ....     39-90    42-3 

C^H^BaOK-t-Aq  24«-6    ....  100-00    1000 

The  acid  forma  with  Strontm-teater  or  Zime-water,  a  precipitate 
which  dissolves  in  a  slight  excess  of  the  acid;  the  lime-salt  also  in  a 
large  quantity  of  water,  (Guerin.) 

It  dissolves  ^tTic  Bud  Iron,  with  evolution  of  hydrogen.  (Oufrin.) 

TartromtthylaU  of  Lead.  —  The  acid  forms,  with  an  aqueous  solution 
of  neutral  acetate  of  lead,  a  floccnlent  precipitate,  which,  in  presence  of 
excess  of  the  acid,  changes  to  a  powder  consisting  of  flat  prisms. 
(Qaerin.) 

TaHromOhylaft  of  Silver.  —  From  a  concentrated  silver-solution  the 
acid  throws  down  flakes,  which  arc  insoluble  in  excess  of  the  acid,  but 
sparingly  soluble  in  water.  (Gu&rm.) 

Tartromethylic  acid  disBoIves  readily  in  Wood-tpirit  and  Alcohol,  but 
sparingly  in  Ether.  (Guerin.) 

z  a 
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Tartrovinic  Add. 

C»H'»0»=C*HW,C*H*0*^ 

Trommadorff    -4.  5V.  24,  1,  11. 

Guj^RiN  Varry.    Ann.  Chim.  Fhy9,  62,  57;  also  Ann.  Fharm.  22,  237; 
also  J,  pr,  Chem,  9,  361. 

Weintarienaure,  Aetherweitudure,  Acide  tartaromnique.  First  observed  by 
Iforian  {A,  Tr.  23,  2,  43,)  in  1814,  aftervrards  recognised  as  to  its  composition  by 
Trommsdorff,  and  more  aocurately  investigated  bj  Gu^rin. 

Formation,  1.  By  mixing  tartaric  acid,  crystallised  or  dissolved  in  a 
small  quantity  of  water,  with  strong  alcohol.  The  saturated  solution  of 
tartaric  acid  in  absolute  aloohol  forms  tartrovinio  acid,  when  set  aside 
for  23  days  even  at  ordinary  temperatures,  but  much  more  if  con- 
tinuously heated.  Spirit  of  90  per  cent  likewise  produces  this  acid. 
(Trommsdorff.) 

Freparation,  1.  Pulverised  tartaric  acid  is  dissolved  in  an  equal 
weight  of  boiling  absolute  alcohol;  the  solution  kept  for  six  hours  at 
60"^  to  70°;  the  resulting  yellowish  syrup  diluted  with  water  and  satu- 
rated with  carbonate  of  baryta;  the  solotioa  filtered  from  the  small 
quantity  of  tartrate  of  baryta  formed  at  the  same  time,  concentrated  at 
40°  to  50°,  again  filtered  to  separate  the  fresh  quantity  of  tartrate  of 
baryta  thereby  formed,  and  left  to  evaporate;  the  resulting  crystals  of 
tartrovinate  of  baryta  dissolved  in  water  and  decomposed  by  the  exact 
quantity  of  sulphuric  acid  required;  and  the  filtrate  evaporated  in 
vacuo  over  oil  of  vitriol  till  it  crystallises.  (Gu^rin .)  When  barju-water 
is  used  instead  of  the  carbonate,  a  larger  quantity  of  tartrate  of  baryta  is  precipitated. 
(Ga^rin.)  —  2.  A  solution  of  tartaric  acid  in  an  equal  weight  of  boiling 
absolute  alcohol,  is  left  to  evaporate  to  f  in  a  retort  between  60^  and  70°; 
and  the  syrup,  which  no  longer  contains  any  free  tartaric  acid,  diluted 
with  a  small  quantity  of  water,  and  left  to  evaporate  till  it  crystallises. 
(Gu^rin.) 

Froperties.  Long,  colourless,  oblique  rhombic  prisms,  heavier  than 
water;  they  softi^n  at  30°,  and  at  90°  melt  to  a  syrup,  whiph  np  to  140°, 
when  decomposition  begins,  becomes  continually  thinner.  Inodorous; 
and  has  a  sweet  and  agreeably  sour  taste.  (Gu^nn.)  Morian  and  Tromms- 
doHT,  by  evaporating  tartaric  acid  mixed  with  excess  of  alcohol,  obtained  a  residue 
which  coagulated  to  a  soft  curdy  mass,  or  by  further  evaporation,  a  residue  of  the 
consistence  of  turpentine. 

CryitaU,  Gu^rio. 

12  C   72     ....     40-45     40-90 

10  H  10    ....       5-62     5-71 

12  O  96     ....     53-93     53*39 

C»HWOW   178     ....  100-00     10000 

Decompontions.  1.  The  acid  heated  in  a  retort  begins  to  give  oflP 
fumes,  and  appears  to  boil  at  165^;  it  then  emits  carbonic  acid,  carbu- 
retted  hydrogen,  water,  alcohol,  acetic  acid,  and  acetic  ether;  the 
residue  left  after  heating  to  180°  contains  an  acid  resembling  meta- 


OTer,  together  witli  a  liquid  resembling  acetone;  and  there  remains 
ohatcoal,  together  with  pytotartario  acid  and  aa  oil.  (Ou^rin.)  —  2.  The 
axad  set  on  fire  in  the  air,  bums  with  a  flame  like  that  of  alcohol,  uid 
the  odour  of  barot  tartaric  acid.  (Gu^rin.)  —  3.  Distilled  three  times 
vith  water  (Trommsdorff),  or  boiled  for  fen  hours  vith  40  pts.  of  water 
(Gn£rin),  it  giyes  off  all  its  alcohol  and  leaves  ordinary  tartaric  aaid.  ^ 
when  diluted  with  water  and  exposed  to  the  air,  it  becomes  somewhat 
monldy,  but  deposits  crystals  of  tartrovinic  acid.  (Gu6rin.)  The  acid 
dilnted  with  a  small  qoantity  of  water,  and  exposed  to  the  air  in  a  flat 
dish,  deposits  ordinary  tartano  acid.  (Morian.)  —  4.  Grently  heated  with 
nitric  acid,  it  emits  red  vapours,  together  with  carbonic  and  acetic  acid, 
and  leaves  oxalic  acid.  (Ou£rin.)  —  5.  It  dissolves  without  efiervesoenee 
in  oil  of  vitriol,  and  afterwards  gives  off  on  evaporation,  carbonio  acid, 
snlpbnrone  acid,  sulphuretted  hydrogen,  acetic  acid,  and  traces  of  oil  of 
wine.  (Qn^rin.) 

Combinaiioni.  The  acid  is  highly  deliqaesoent  and  dissolves  very 
readily  in  Water.  (6n6rin.) 

The  Tarbovin^t  in  the  d^  state  =C»H»MO"=C*H'MO',C'H«0"'. 
They  generally  crystallise  well,  are  inodorous,  and  unctuous  to  the 
tench.  When  set  on  Bre,  they  bum  with  an  alcoholic  flame,  and  yield 
by  dry  distillation,  carbonic  acid,  oleSant  gas,  water,  alcohol,  acetic 
acid,  acetic  ether,  and  a  small  quantity  of  empyreumatic  oil,  leaving 
charcoal,  and,  in  the  case  of  the  alkali-salts,  if  the  heat  has  not  been  too 
strong,  a  pyrotartrate.  Heated  with  alkalis  to  160°— 170°,  they  give 
off  alcohol,  acetic  ether  \X\,  and  a  very  bitter  oil;  when  boiled  for  a  long 
time  with  water,  they  are  converted  into  acid  tartrates,  the  aloohol 
evaporating;.  They  almost  all  dissolve  readily  in  water,  sparingly  in 
strong,  more  readily  in  weak  alcohol.  (Gn6iin.) 

Shrtrovinait  of  Ammonia.  —  The  acid  exactly  neutralised  with  car- 
bonate of  ammonia  yields  by  sponlaneons  evaporation,  silky  needles, 
which  appear  to  be  rhombio  piisms.  (Gii^rin.) 

TartrovinaU  of  FotaA.  —  a.  Sane — Eight-sided  prisms  acuminated 
with  several  faces,  and  having  an  alkaline  reaction. 

b.  Neutral.  —  Obtained  by  precipitating  the  baryta-salt  with  sul- 
phate of  potash,  evaporating  the  filtrate  to  a  syrup,  dissolving  the  syrup 
in  alcohol,  filtering  from  the  sulphate  of  potash,  and  leaving  the  liquid  to 
evaporate.  Colourless  prisms  belonging  to  the  right  prismatic  system. 
Fig.  66,  without  the  f-faee  and  the  two  small  faces  above  i;  y  :  u  = 
101°  5';  y:m=112''39'j  y:y  =  134°41';  «  :  u' =  59"  52';  v:m  = 
119°  56';  cleave  easily  parallel  to  m;  in  very  small  crystals,  every  alteiy 
nate  pair  of  the  y-  and  u-faoee  disappears.  (Prevostaye,  Jf.  Ann.  Gkim. 
Fhyt.  3,  139;  eomp.  Bemhardi,  N.  Tr.  7,  2,  60.)  — the  crystals  soften 
at  200°,  and  melt  at  205°;  their  taste  is  very  slightly  bitter.  Tfaey 
give  off  4  p.  o.  water  in  vacuo,  and  leave  when  burnt,  3845  p.  c.  car- 
Donate  of  potash.  Their  aqueous  solution  moderately  heated  in  the  air 
^ves  off  alcohol,  and  deposits  cream  of  tartar,  the  quantity  of  which 
increases  by  continued  boiling,  They  are  insoluble  in  wood-spirit  and 
in  cold  alcohol  of  95  p.  c.  but  dissolve  very  sparingly  in  boiling  absolute 
alcohol.  (Qnirin.) 
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OyMiaUized.  Gn^rin. 


Damts  ft 
PirU. 


KO 472  ....  ?0-96  2078 

12  C 726  ....  51-97  32*20    ...     33.9 

10  H     10-0  ....  4-44  4-44     ....      4*5 

IgQ 960  ....  42-63  42-58 

C»H»KO»  +  Aq 225-2     ...100-00    lOOOO 

PvniM  ^  Ftm  (V.  ^iw.  Ckim,  Pky.  5,  375),  in  aoeordAiwe  witli  tiior  aBalytU| 
suppose  the  crjsUU  to  contain  no  watar  s  but  thay  probablj  do  oontain  iL 

Tartrovinaie  qf  Soda,  —  Prepared  like  the  p<^ti|8h-^lt.    OolourUan, 
rboipbiQ,  rectaogular  likmius.  (Guerin.) 

Tartrovinaie  of  Bar^.  —  The  acid  dropt  iotp  barytart^pU^r,  £t)rms  % 
precipitate  of  basic  salt  easily  soluble  i§  nitrie  apid^  which,  a9  4000  aa  tba 
mixture  becomes  neutral,  disappears  with  the  exception  of  a  flight 
turbidity;  but  with  a  larger  quantity  of  acid,  a  fresh  precipitate  is 
formed,  less  soluble  iu  nitric  acid.  Preparation  (p.  340).  Colourless,  slightly 
bitter,  oblique  rhombic  prisms  and  nacreous  tables.  (Guerin.)  Rhombic 
prisms  of  126^  to  127*",  bevelled  with  two  faces  resting  on  two  lateral 
faces  at  angles  of  105^  to  106^.  (Prevostaye.)  The  crystals  give  off 
716  p.  c.  water  in  vacuo;  (hey  soften  at  190°  and  melt  at  900^  giving 
off  an  odour  of  alcohol  »n4  ether.  They  dissolve  in  2*63  pts.  ^  water 
at  23^  in  0*78  pt.  of  boiling  wat^r,  are  insoluble  in  wood-spirit  and 
absolute  alcohol,  |)ut  dissolve  sparingly  in  spirit  af  9^  per  cent.  (Gaerio.) 

CryttaU,  Ga^^rin. 

BaO  76-6  ...  2906     28-78 

12  c    72-0  ....  27-32     27-56 

U  W   11-0  ....  4-17     4-M 

13  O    104-<>  .  .  39-45     »9-44 

C»m»»BaOM  +  2Aq 263*6     ....  lOp-00     \  lOOOO 

Gueria  lupposes  the  crystals  to  contain  1  Aq.  less. 

Sirontia-Mmtw  is  not  precipitated  t»^  tbe  add  in  anj  propoition  (Qu^rin). 

TartravinaU  of  Lime.  —  The  acid  ad^«d  to  an  excess  of  lime-water 
throws  down  a  basic  salt.  —  The  neytral  £&it  is  obtained  in  the  same 
manner  as  the  corresponding  bar3rta'8alt.  Colourless  rectangular  prisms 
and  laroiDSQ.  The  crystals  contain  6  At.  water,  undergo  the  aqaeoi^ 
fusion  at  100^  the  igneoas  at  210^,  and  decompose  at  S  l5^  (Guerin.)  — 
Trommadorff,  by  evaporating  the  aqueous  solution  of  the  lime  salt, 
obtained  a  turpentine- like  nuss,  whi<4,  when  digested  with  dilate  sui- 
]!^uric  add,  gave  off  a  spiritoons  odour,  and  yielded  a  filtrate  whence 
erjdiJBary  tartaric  acid  was  deposited  in  crystals.  ^^' 

Tfitrtrovinaif  of  Zvae,  —  Zinc  dissolves  ia  fiie  aqueous  acid  with 
e«reliitioii  of  hydrogen,  and  the  solution  jrields  colourless  rectauj^ulat 
prisms,  nactaoos  to  the  touch.  (Guerin.)  " 

Tarirovim^  ^Lead.  —  The  acid  forms  with  aqueous  neutral  acetate 
of  kad,  sHBaii  oolouriflss  prisms,  which  have  a  pearly  lustre  when  dry, 
are  iosolable  in  aqueous  tartveviAie  acid,  but  dissolve  in  nitric  add. 
(Gttirin.) 
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Inm  dissolves  in  the  aqueous  acid,  with  evolution  of  hydrogen 
(Gu6nn.)  ^^      6    • 

TaHrovinaU  of  Copper.  —  The  solution  of  cuprio  oxide  in  the  heated 
aqueous  acid  yields  blue,  silky,  efflorescent  needles  containing  6  At. 
water.  (Gu^rin.)  * 

TarirovimU  of  Silver.  —  1.  The  free  acid  fonns  with  nitrate  of  silver 
a  precipitate  which  does  not  dissolve  in  excess  of  acid.  —  2.  By  mixing 
t}ie  concentrated  solution  of  the  potaah  or  J)aryta-6alt  with  excess  of 
silver-solution,  a  needle-shaped  precipitate  is  obtained,  which  must  be 
washed  in  the  dark  with  cold  water  and  dried  bejow  50^  after  which  it 
suflfers  no  further  loss  in  a  dry  vacuum.  The  white  needles  when 
exposed  to  light,  assunie  a  rose-red,  afterwards  a  darker-red,  and  histly 
a  brown  colour.  Thoy  decompose  at  100^  whether  alone  or  under 
water.     They  are  slightly  soluble  in  vater.  (Gu^rin.) 

^  Gndrin. 

12  c   72  ....  25-26 

9  H  ., 9  .  .  316 

Ag 108  ....  37-89    37-65 

12  Q 96  ...  33-69 

C»^^»AgO»2 285     ...  100-00 

Taptrpvioic  acid  dissojves  very  readily  in  alcohol,  but  not;  }»  ^l^r. 
(Guerin.) 


Tartrate  of  Ethyl. 

-  » 

Dj^monp^ib.     Compt.  rend.  83,  327;  Ann.  Fharm.  80,  301. 
Vinie  or  Etkylic  Tartrate,  Tartarie  ether. 

H.  Formed  by  passing  hydrochloric  acid  into  an  alcoholic  solution 
of  tartaric  acid,  *  neutralizing  the  acid  liquid  with  a  carbonate,  and 
agitating  several  tiroes  with  eUier,  which  dissolves  out  the  tartrate  of 
ethyl,  and  leaves  it  behind  when  evaporated.  Tartaric  ether  thus 
obtained  is  a  liquid  which  acts  upon  polarized  light.  It  supports  a  high 
temperature  wiilioat  deoomposing,  but  when  heated  to  a  cotain  point, 
yields  considerable  quantities  of  pyrotartario  acid;  it  is  completely 
decomposed  by  dry  distillation.  When  treated  with  ammonia,  it  yielcis 
tartramic  ether  or  tartramide,  according  to  the  time  for  which  the  action 
is  continued.     It  mjxes  in  all  proportions  with  water.  (Demondesir.)  IT. 

Scheele  {Ofuec.  2,  142)  did  not  sacoeed  in  any  way  in  preparing  a  compoand  of 
this  nature. 

Th^nard  (M^m.  d'Arcueil,  2,  13),  by  heating  7  pts.  of  alcohol  with  6  pts.  of 
tartaric  acid  and  2  pts.'of  oil  of  vitriol  till  ether  began  to  form ;  then  diluting  with  water ; 
neutrnliiing  exactly  with  carbonate  of  potash  ;  evaporating  to  dryness :  exhausting  the 
residue  wilL  cold  alcohol ;  and  evaporating  the  filtrate  t  obtained  a  browOf  inodorous, 
somewhat  bitter,  neutral  syrup,  which,  when  heated,  gave  off  thick  vapours  smelling 
of  garlic,  and  left  a  non-alkaline  charcoal,  together  with  a  large  quantity  of  sulphate  of 
potnsh  [probably  proceeding  from  sulphovin^te  of  potash],  which  residue  was  resolved 
by  distillation  with  aqneovs  potash  into  alcohol  and  taitrala  f^  potash,  and  dissolved 
very  readily  in  water  and  alcohol. 

Tartrate  qf  Vethyh  C»H»0»  =  2C»H»0,C«H*0",  is  prepared  in  a 
similar  manner  to  tartrate  of  ethyl.    (Demondesir.) 
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IT.    Tartramic  Acid  C'NH^O"- 

Laurent.    Cofijupt  Ckim.  1845,  159. 
Bemondbsir.     Oompt,  rend.  33,  227. 

Formation.  1.  By  the  action  of  ammonia  on  anhydrous  tartaric 
acid.  (Laurent).'— 2.  By  the  action  of  ammonia  on  tartaric  ether. 
When  tartaric  ether  is  treated  with  alcoholic  ammonia,  tartramate  of 
ethyl,  or  tartramethane  is  produced;  and  this  compound  carefully 
treated  with  alkalis,  yields  tartramic  acid.  (Demondesir.)  —  There  are 
two  varieties  of  this  acid,  corresponding  to,  and  ohtained  from,  the  two 
opposite  varieties  of  tartaric  acia  (p.  365).  They  crystallise  in  rhomhic 
prisms  of  the  same  form,  but  with  opposite  hemihedral  iaoes. 
(Pasteur.) 

Calculation. 

8  C 48  ....  32-21 

N 14  ....  9-39 

7  H    7  ..!.  4-69 

10  O    80  ...  53-71 

C8NH'0»    149     ....  100-00 

Acid  tartrate  of  ammoniA  minut  2  At.  water :  0>NH7010»C8HB(NH^01<-2HO. 

By  the  continued  action  of  ammonia,  tartramic  acid  is  converted  into 
tartramide. 

Tartramate  of  Ammonia  is  obtained  bypassing  a  current  of  ammo- 
niacal  gas  over  anhydrous  tartaric  acid  moistened  with  alcohol.  Two 
strata  of  liquid  are  then  formed,  the  upper  of  which  is  alcohol,  while  the 
lower  contains  tartramate  of  ammonia.  —  This  salt  is  liquid  at  ordinaty 
temperatures;  when  heated,  it  gives  off  water,  and  is  converted  into  a 
slightly  crystalline  solid  mass.  It  dissolves  in  all  proportions  in 
water,  but  is  insoluble  in  alcohol,  which  precipitates  it  from  its  aqueous 
solution  in  the  liquid  form.  (Laurent,  camp.  p.  337.) 

Tar^amate  of  £tm«.  — The  aqueous  solution  of  tartramate  of  am- 
monia does  not  precipitate  chloride  of  calcium;  but  on  pouring  alcohol 
into  a  mixture  of  the  two  salts,  a  copious  precipitate  is  formed,  which 
agglutinates  by  boiling.  The  aqueous  solution  of  this  salt  is  gradually 
resolved  by  boiling  into  ammonia  and  acid  tartrate  of  lime.  It  does  not 
precipitate  bichloride  of  platinum.  (Laurent.) 

Tartramate  of  Ethyl  or  Tartramethane.  C"NH"0"  =  C«NH«(C*H»)0*® 
is  obtained  by  the  action  of  an  alcoholic  solution  of  ammonia  on  tartaric 
ether^care  being  taken  that  the  action  does  not  go  too  far.  (Demondesir.) 


IT.    Tartramide.    c•N«H•o^ 

Demondesir.     CompL  rend.  33,  229. 

Pastbur.     Vompt.  rend.  35,  176j  Hf.  Ann-  Cliim,  Phys.  38,  437. 

Obtained  by  the  prolonged  action  of  ammonia  on  tartaric  ethen 
(Demondesir.)  It  is  a  crystal  Usable  body  which  acts  upon  polarised 
light.  The  caystals  which  form  in  a  solution  containing  a  small  quantity 
of  ammonia,  exhibit  hemihedral  faces,  but  those  which  separate  from 
solution  in  pure  water  are  rarely  hemihedral.  (Pasteur.) 


8  C  _ 48  ....  32-43 

2  N 28  ....  18-91 

8H 8  ....  5-40 

8  O 64  ....  43-26 

CN'HH)"    14B  ....  100-00 

NeutrU  tartrate  of  unmoaia  mimit  4  At.  water :  (TO^H'C-CH'tNHIKV*— 
4HO.  . 

Tartramide  oxLibits  two  varieties,  one  uf  which  turns  the  plane  of 
potariiation  to  the  right,  the  other  to  the  left.  Both  varietiea  combine 
with  active  nialamide,  (p.  249,)  forming  conipouuds  which  hare  the  fame 
composition,  but  differ  in  crystalline  form  and  in  eolubility,  that  which 
containa  the  Iffivotortrainide  being  much  the  more  soluble  of  the  two. 
(Pasteur.) 

H-    Nitrotartaric  Acid. 

DB8SA10NEB.     Vompt.  rend.  34,  731.     Ann.  Pharm.  82,  362. 

Finely  pnlrerized  tartaric  acid  dissolrea  rapidly  in  A\  times  its 
weight  of  monohydrated  uitric  acid;  and  on  mixing  the  solution  with 
an  equal  volume  of  oil  of  vitriol,  the  mixture  cO!u;ulates  into  a  firm 
white  gelatinous  mass  of  nitrotartaric  acid,  which,  when  left  for  s  day  or 
two  I>etwecn  two  plates  of  porous  earthenware  under  a  bell-jar,  to 
remove  the  greater  port  of  the  oil  of  vitriol,  yields  a  light,  wbite,  silky 
mass,  giving  off  copious  white  fumes  on  exposure  to  the  air.  It  is  pnrifiea 
hy  dissolving  it  in  tepid  water,  and  immediately  cooling  the  solution  to 
0  ,  wliM-eupon  the  liquid  solidifies  in  a  mass  of  silky  interlaced  crystals, 
which,  when  pressed  in  a  funnel,  give  out  a  large  quantity  of  mother- 
liquor,  and  diminish  considerably  in  volume;  the  puri£cati<ja  is  com- 
nleted  by  pressing  the  crystals  between  filtering  paper. 

The  acid  is  very  instiihle.  The  etude  product  first  obtained,  when 
exposed  to  a  moist  atmosphere,  gives  ofi^  copious  white  fumes  of  nitric 
acid,  and  is  ultimately  reconverted  into  tart^ic  acid.  On  saturating  the 
acid  with  ammonia,  and  heating  the  solution,  after  addition  of  hydro- 
sulphate  of  ammonia,  it  decomposes  with  effervescence,  deposits  a  con- 
siderable quantity  of  sulphnr,  and  the  filtered  solution  yields  by  concen- 
tration crystals  of  neutral  tartrate  of  ammonia.  (Deesdgues.) 


Appmdix  to  NUrotartaric  Aoid. 

Tartromc  Acid.    CH'O*''. 

I>B88AioHXfi.  vid.  liemoir  above  cited. 

Formaium  and  Preparation.  By  the  spontaneous  deoomposition  of 
nitrotartaric  acid,  either  in  the  state  of  aqueous  solution,  or  in  combination 
with  potash  or  lead-oxide.  —  An  aqueous  solution  of  nitrotartaric  acid 
decomposes  at  a  few  degrees  above  0  ,  continuing  for  several  days  to  give 
off  caroonio  acid  and  nitric  oxide;  and  if,  when  this  decomposidon  is  at  an 
end,  the  liquid  be  heated  to  40°  or  50°,  carbonic  acid  escapes  with  effer- 
Tescence,  and  the  nitrotartaric  acid  is  transformed  into  oxalic  But  if  the 
temperature  be  prevented  from  rising  above  iJO",  very  little  gas  is  evotred, 
and  the  liquid  nitimately  deposits  crystals  of  tartronic  aoid. 


1 
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Pivperties,  Bulky  prisms  which  sometimes  remain  transpareot  on 
exposure  to  the  air,  sometimes  become  opaque,  and  assume  a  fibrous 
texture.     The  latter  crystals  give  off  no  water  at  100°. 

CrytiaU  dried  in  vacuo,  Destaignes. 

6C 36    ....     30-00  30-00     ....     30-41 

4  H 4     ....       3-33  3-38     ....       3-64 

10  0 80     ....     66-67  66-62     ....     65-95 

C»H*OW 120     ....  100-00    10000     ....  10000 

The  crystals  melt  at  IT*')^,  giving  off  gas  and  a  mere  trace  of  water, 
and  leave  an  amorphous,  very  slightly  coloured  residue,  nearly  insoluble 
in  water.  By  rapid  distillation  over  a  lamp,  they  yield  another  acid, 
crystalline,  volatile,  and  easily  soluble. 

The  aqueous  solution  of  tartronic  acid  is  not  altered  by  boiling.  It 
does  not  precipitate  acetate  of  potash,  chloride  of  barium,  chloride  of 
calcium,  sulphate  of  magnesia,  ferric  chloride,  or  cupric  sulphate,  even  in 
presence  of  excess  of  ammonia;  but  it  forms  precipitates  with  nitrate  of 
lead,  nitrate  of  silver,  mercurous  nitrate,  and  mercuric  chloride;  also 
with  the  acetates  of  baryta,  lime,  and  cupric  oxide;  the  lime-procipitate 
is  soluble  in  sal-ammoniac. 

With  Ammonia,  tartronic  acid  forms  a  netUral  and  an  acid  salt,  whence 
it  appears  to  be  hi  basic,  and  honiologons  with  malic  acid,  C^HH}^.  — ' 
The  neutral  salt  forms  precipitates  with  chloride  of  barium,  cblorida  of 
calcium,  and  bichloride  of  platinum.  —  The  acid  salt  crystallises  in 
beautiful  prisms. 

Silver-iaU.  Obtained  by  precipitating  nitrate  of  silver  with  the 
aqueous  acid.  j)ried  in  vacuo.  Dessaignes. 

«C 36    ....    10-77    10-74 

2H 2     ....      0-CO    0-70 

2  Ag  216    ....    64-67     64-53 

10  0 80    ....    23-96    24-03 

C«H*Ag«0"  334     ....  100-00    10000    ^. 


Racemic  Acid. 

John    in  his  ffandivorUrhuch  der  Chem,ie,  4,  125. 

Gay-Lussac.     J,  Chim.  m^d.  2,  335;  also  ScAw.  48,  38. 

Walchneb.     Schtv.  49,  239,  and  epistolary  communication. 

Beuzelius.     Fogg.  19,  305;  36,  1. 

Fresenius.     A7tn,  Fharm.  41,  1;  53,  230. 

Werther.     J.  pr.  C/iem,  32,  385. 

Pasteur.     iV.  Ann.  Chim.  Fhys.  24,  442.  —  C&mpi.  rend.  28,  477;  89, 

297.  —  Further:  Compt  rend,  36,  1.9. 
Biot's  Report  upon  Pasteur.  Compt  rend,  29,  433. 
Artificial  Formation  of  Bacemic  acid:  Pasteur,  Compt.  rend,  87,  162; 

Imtit,  1853,    257;    Arch,  Fh,    Nat.  24,  83;  Fogg.  Ann,    9,  504; 

J,pr.  diem,  60,  134;  Ann,  Pharm,  %Sf  211;  Fharm.  Centr,  1853*, 

013;  Chem,  Soc,  Qu,  J.  6,  277;  Chem,  Gaz,  1853,  40). 

Paraiariaric  acid,  Upic  acid,  TYaubensihfre,  Vofff$mtaure,  Parai^rhnikur^, 
Adde  raeemigue,  Jjdde  paraiartriquej  Acidum  uticum,  —  Obtained  and  T^toog- 
nized  as  a  pecuUar  acid  by  Kestner,   the  proprietor  of  a  large  ohe« 


remaina  nn decide il,  wliether  the  tartar  then  employed  contained  the 
racemic  acid  ready  formed,  or  whether  this  acid  was  produced  from  (he 
isomeric  body,  tartaric  acid,  by  the  mode  of  preparation  then  empluyed 
It  appears,  however,  from  a  comuunicstion  made  to  the  author  by 
Kestner,  that  the  tartaric  acid  was  at  that  time  separated  from  the  lime 
by  a  coDsidemble  excess  of  sulphuric  acid,  and  that  the  aqueous  acid, 
after  being  decolorized  by  uLloriiie,  was,  in  part,  exposed  for  a  considerable 
time  to  a  freeiing  temperature,  the  ncemic  acid  then  crystallising:  otit, 
whareRB  the  present  practice  is  to  evapomte  the  acid  to  the  crystallising 
point  immediately.  Since  Kestner,  in  the  years  just  mciitioncd,  likewise 
Torked  up  Italian  tartar,  and  White,  a  manufactnrer  of  tartaric  acid  in 
Glasgow,  also  (about  S5  years  ego),  obtained  racemic  acid  by  the  use  of 
tartar  from  Naplei  and  Sicily,  and  from  Oporto,  it  is  rather  to  be  sop- 
p«ed  that  climate  has  some  influence  on  the  formation  of  racemic  acid  in 
the  grape.  (Oompt.  rend.  29,  526,  and  357.1—11.  Kestner  has  since 
(in  1650),  obtained  small  quantities  of  racemic  acid,  together  with  tar- 
tarie  acid,  in  working  French  and  Tuscan  tartar.  {Compt.  rend.  36,  17.) 
It  appears  also  from  Pasteur's  observations  of  numerous  tartaric  acid 
luannfactories  in  Germany,  that  racemic  acid  exists  in  tartar  from  the 
meet  various  localities,  though  in  variable  ijuantity,  and  diminishing  in 
the  refining  of  the  tartar.  In  Pikencseber's  manufactory  at  Zwickau,  in 
particular,  the  occurrence  of  racemic  acid  in  email  (juantity  has  long 
been  observed.  These  observations  show,  that  racemic  acid  is  not  sO 
rare  and  isolatecl  a  product  aa  was  formerly  supposed,  although  it  has 
nevar  again  been  obtained  in  so  large  a  quantity  as  on  the  uccasiou  of  its 
first  diacovery.  Pasteur  has  lately  shown,  that  racemic  acid  may  be 
prepared  at  pleasure  from  tartaric  acid  by  an  artiticial  process  {vid.  i^f^)■ 

Formation.  Br  the  action  of  beat  on  tartrate  of  ciuchonine  and  on 
tartaric  ether.  When  tartrate  of  cinchonine  is  heated,  tlie  base  first 
undergoes  aJteratiou,  being  transformed  iuto  cincbonicine  and  tlien  Into 
chinoidine  Ivid.  CiHchonine);  and  afterwards  the  alteration  extende  to 
the  aciJj  which,  in  the  course  of  5  or  6  hours,  is  partially  converted 
into  racemic  acid.  The  resinous  product  is  exhausted  with  boiling  water, 
and  the  HUrate,  when  cool,  mixed  with  exces*  of  chloride  of  calcium, 
whereupon  it  yields  an  immediate  precipitate  of  raccmato  of  lime.  The 
acid  separated  from  the  lime-salt  thus  obtained,  exhibits  a!1  the  proper- 
ties of  natural  racemic  acid.  —  Racemic  acid  is  also  obtained  by  heating 
tartaric  ether;  whence  it  appears  that  the  conversion  of  tartaric  into 
raoemic  aci^  does  not  require  the  presence  of  an  optically  active  sub- 
stanco  (such  as  cicohonine),  but  that  the  anion  of  the  tartaric  acid  with 
another  body,  mereir  enables  it  to  enstiiin  a  stronger  heat  without 
decomposition.  — Antitartaric  or  taivotartaric  scid  (p.3e5),  likewise  yields 
mcemic  acid  under  the  same  circumstances  as  ordinary  (dextro-)  tartaric 
acid.  Ae  racemic  acid  is  a  compound  of  these  two  opposite  varieties  of 
taj-taric  acid  {vid.  p.  365),  it  appears  that  the  formation  of  racemic  from 
tartaric  acid  by  heat,  really  consists  in  tho  conversion  of  a  portion  of 
the  dextrotartaric  iuto  laivotartario  acid,  or  vice  vertS.  (Pasteur.)  IT. 

By  drying  at  100°  to  150°,  crystallised  racemic  acid  Is  converted  into 
the  anbydjous  acid. 

Proprnlim-  White  effloresced  mass,  inodorons,  having  a  strongM  add 
taste  than  tartaric  scid,  and  reddening  litmna  strongly.     The  aqueooa 
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8olatioD8  of  racemio  acid  and  its  salts  do  not  act  upon  polarised  light. 
(Biot.) 

EJioreseed  Acid. 

8  C    48     ....     32 

6  H  6     ....       4 

12  O   96      ...     64 

CPH«0»3    150     ....  100 

The  radical  theory  aasames  a  hypothetical  anhydroas  acidBC^HH^'sTjI 

Decompositions.  1.  After  the  crystallised  acid  has  given  off  all  its 
water  of  crystallisation  at  150°,  it  remains  unaltered  up  to  200%  but  at  a 
higher  temperature,  melts,  and  is  conyerted,  with  effenrescenoe,  first  into 
paratartralic,  then  into  parataxtrelic  acid,  and  lastly,  into  paratartario 
anhydride.  (Fremy,  Ann.  Chim.  Fhys.  68,  378.)  The  formation  of  panir- 
tartralic  acid  is  preceded,  without  loss  of  water,  by  that  of  an  acid  which 
corresponds  to  metatartaric  acid,  and  whose  ammonia-salt  may  be  distin- 
guished by  the  microscope  from  that  of  racemic  acid.  (Laurent  &  Ger- 
hardt,  Compt,  Chim.  1829,  11  and  504.)  —  According  to  L5wig  {Pogg.  42,  588), 
raoemic  acid  may,  by  careful  beating,  be  converted  into  tartaric  acid. —  The  effloresced 

acid,  when  subjected  to  dry  distillation,  melts,  turns  grey,  swells  up,  and 
yields  exactly  the  same  products  as  tartaric  acid.  (Berzelius,  Pelouze.) 
When  heated  alone,  it  swells  up  at  185°  to  190°,  and  afterwards,  between 
195°  and  200°,  gives  off  a  large  quantity  of  a  gas,  of  which  only  90  p.  o. 
is  absorbed  by  potash;  if  the  acid  is  mixed  with  spongy  platinum,  the 
copious  evolution  of  gas  takes  place,  even  between  185°  and  190°,  and  the 
portion  not  absorbed  by  potash  amounts  to  only  3  or  4  per  cent;  if  the 
acid  is  mixed  with  pumice-stone,  the  evolution  of  gas  takes  place  even  at 
175°,  and  the  gas  is  entirely  absorbed  by  potash,  with  the  exception  of  a 
mere  trace.  (lUiset  &  Millon,  iT.  Ann.  Uhim,  Fhys.  8,  785.) 

d.  The  acid  decomposes  with  bichromate  of  potash  and  water  in  the 
same  manner  as  tartaric  acid  (p.  270),  but  with  less  violence.  (Winckler.) 
Similarly,  Pdttger.  (£«7r.2,126.)  — 4.  It  takes  fire  when  triturated  with  8  pts. 
of  peroxide  of  lead.  (Bottger,  Bevtr.  2,  38.)  —  5.  Heated  with  stUphurie 
acid  and  peroxide  of  manganese,  it  yields  a  very  large  quantity  of  carbonic 
acid,  together  with  acetic  acid.  (Walchner.)  —  6.  It  reduces  the  oxide 
of  gold  or  silter  dissolved  in  an  acid.  (Walchner.)  —  7.  Its  dilute  aqueous 
solution  becomes  mouldy  by  keeping.  (Walchner.) 

ComhirMtions.  With  Water.  —  a.  Crystallised  Racemic  acid.  —  The 
acid  crystallises  from  its  aqueous  solution  in  transparent,  colourless, 
oblique  rhombic  prisms,  belonging  to  the  doubly  oblique  prismatic  system. 
Fig.  125°,  to  which  may  also  be  added  the  faces  6  (between  y  and  q); 
a  (between  y,  q,  v,  and  u)',  and  w  (between  t  and  i«);  y  :  ir  =  107°  23^; 
y  ;  6  =  153°  54';  6  :  gr  =  147°  56';  y  :  tt  =  51°  27';  a  :  ss  =  123°  32'; 
V  :  t*  =  69°  15';  t;  :  «  =  129°  51';  z  :  w  =  152°  54';  w  :  t«  =  146°  30' 
(Prevostaye,  N.  Ann,  Chim,  Fhys.  3,  129;  oomp.  Bernhardi,  Repert.  49, 
395;  Guerin  Varry,  Ann,  Chim.  Fhys.  62,  71;  Wackenroder,  J,  pr, 
Chem.  23,  207;  Belffs,  Jahrh.  prakt.  Fharm.  8,  378;  Rammelsberg,  Fogg, 
96,  29.)  —  The  crystals  are  permanent  in  the  air,  becoming  partially 
opaque  only  in  warm  air  (Walchner),  and  give  off  all  their  water  in  a 
current  of  dry  air  at  100°.  (Berzelius.) 

Cfryitallited,  Berzelius.     Freseniiis. 

CH'QW  150     ....     89-29     89-37     ....     89-60 

2  HO 18     ..,.     10-71     10-63     ....     10-40 

C»H«0«  +  2Aq 168     ....  100-00     10000     ....  10000 


KaoemiD  acid  appears  to  bave  a  atUl  stronger  affinitj  for  baaes  than 
tartaric  acid.  But  the  alcohotio  solution  of  the  acid  does  not  decompoee 
any  carbonate  if  water  be  absent  (Pelonie);  becanae  racemates  are  not 
soluble  in  alcohol.  (Braconnut.)  The  formula  of  the  SaeemaUa  is  the 
Hune  as  that  of  the  tartrates.  The  crystals  of  raoemates  never  exhibit 
those  heniihedral  forms  which  characterise  the  tartrates,  and  their  soln- 
tions  do  not  exert  any  rotatory  action  on  polarised  light.  (Pasteur.) 

Racemate  of  Auhonia. -^a.  Ntuiral.  —  Obtained  by  neutralising 
the  acid  with  ammonia,  and  evaporating,  best  oret  lime  within  a  bell-jar. 
Transparent,  colourless,  fonr-sided  prisms.  (Freaenius.)  Right  prismatic 
a3rsteni,  Fig.  66,  but  without  the  m-face  and  the  two  small  faces  below 
a,  a;  on  the  Other  hand,  they  hare  the  face  n  right  and  left  of  t,  and  a 
triangular  face  below  y.  y:y=118°;  y:o=169°;  tt  :  w*  =  80°  30'; 
u:t  =  130°  15';  u:n=  160°  50'.  (PrevoaUye.)  —  The  crystals  become 
turbid  in  tlie  air  from  loss  of  animfinia,  very  ijuiokly  at  100°;  the  aque- 
ous solution  also  gives  off  ammoniiv  when  left  to  evaporate;  acetic  acid 
added  to  tlie  aqueous  solution  throws  down  the  salt  i.  —  Easily  soluble 
in  water,  nearly  insoluble  in  alcohol.  (Fresenins.) 

Crj/ilaHuei.                                    Freienia*. 
8  C  48     ....    26-09     26-76 


...     1622 

....      6-52     6-54 

....    52-17     61-23 


O*H'(NH'<)«0« 184     ....  lOO-OO     100-00 

b.  Aeid. — When  1  pt.  of  the  ncid  is  neutralised  with  ammonia,  and 
1  pt,  more  afterwards  added  in  the  cold,  the  acid  salt  is  precipitated  in 
the  form  of  a  orystalline  powder;  if  the  process  be  performed  at  a  higher 
temperature,  and  the  liquid  then  rapidly  cooled,  the  acid  salt  separates  in 
needles  and  four-sided  lamina;  but  by  slow  cooling,  it  crvstallises  in 
prisms  belonging  to  the  singly  oblique  prismatic  system.  The  crystals 
become  tabular  W  predominauce  of  the  oblique  lerminal  face.  The  salt 
is  permanent  in  toe  air,  even  at  100°;  reddens  litmus;  dissolves  in  100  pts, 
of  water  at  20°;  much  more  abundantly  in  hot  water;  easily  in  mineral 
acids;  bnt  is  insoluble  In  alcohol.  (Fresenins.) 

Cryilalt.  FrMcnlDi. 

8C  ~    48     ....    28-7*     29  14 

N  U     ....      8-38     8-43 

S-33 


12  0  06     ....     67-49     5704 

C»H*(NH*)0«  167     ....  100-00     „ 100-00 

Raceuatb  op  Potash. — a.  Keuiral,  —  The  aqueous  aoid  saturated 
with  carbonate  of  potash,  yields,  by  rapid  evaporation,  a  saline  crust;  by 
slow  evaporation,  large,  hard,  transparent,  colourless,  four-sided  prisms 
permanent  in  the  air,  and  having  a  cooling  saline  taste.  (Fresenius.) 
Fig.  70,  often  with  m-faces,  and  with  the  edges  between  p  on  the  one 
aide  and  u,  t,  and  m  on  the  other,  truncated;  t  :u=  128°  30'  (Pasteur, 
N.  Ann.  Chim.  i'Ays.  24,  453;  28,  93.)  —  The  crystals  give  off  all  their 
water  at  iO0°  with  efflorescence    bnt  sostoin  a  heat  of  200"  without 
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farther  decomposUion;  th6j  dissolve  in  0*97  pis.  of  water  at  25°,  bat  axe 
nearly  insoluble  in  alcohol.  From  the  concentrated  aqueous  solution 
raceiiiic  acid  and  the  stronger  mineral  acids  throw  down  the  acid  salt. 
(Fresenius.) 

CryitaU,  Freienias. 

2  KO  M-4    ....    35-97    3578 

C»H*0»  1820    ....     50-31 

4  HO  360    ....     1372     W'B* 

C«H*KK)»2  +  4Aq   2624     ....  10000 

6.  Acid.  —  Raoemie  forms  a  granular  precipitate  in  a  eatnrated  solu- 
tion of  chloride  of  potassium.  (Geiger,  Mag.  Pharm.  20,  349.)  Prepared 
like  the  acid  ammonia-salt,  either  as  a  crystalline  powder,  or,  by  cooling 
of  the  hot  liquid,  in  four-sided  tables.  The  crystals  have  a  soiir  tiste; 
are  permanent  in  the  air,  even  at  100°;  dissolve  in  180  pts.  of  water  at 
19°;  in  139  pts.  at  25"^;  in  14*3  pts  of  boilini^  water;  easily  in  mineral 
acids,  but  are  insoluble  in  alcohol.  (Fresenius.) 

CryttaU,  Fresenius. 

KO 472     ....     26-08     24-95 

C8H«0» 141-0     ....     7492 

C8H*KO'2 188-2     ...    100-00 

JRacemafe  of  Boradc  acid  and  Potash,— -  By  dissolving  I  At.  boracio 
acid  and  2  At.  acid  racemate  of  potash  in  water,  and  evaporating  at  100°; 
a  white,  almost  crystalline,  friable,  acid  mass  is  obtained,  which  does  not 
become  moist  by  exposure  to  the  air,  but  dissolves  readily  ia  water. 
(Fresenius.) 

Racemate  of  Potash  and  Ammonia.  —  The  aqueous  solution  of  the 
acid  potash-salt,  supersaturated  with  ammonia  and  evaporated  over  lime 
in  vacuo,  yields  at  the  bottom  of  the  vessel,  a  few  regular  crystals,  con- 
sisting almost  entirely  of  ammonia-salt,  and  on  the  sides,  effloresced 
saline  crusts,  which  contain  more  than  3  At.  potash  to  1  At.  amnionia^ 
and  are  rather  to  be  regarded  as  a  mixture.  (Fresenius.)  — According  to 
Pasteur,  racemate  of  potash  and  ammonia  crystallises  with  difficulty  in 
striated  rectangular  prisms,  whose  lateral  edges  are  truncated  with  u-faces, 
often  to  the  obliteration  of  t  and  m-,  t :  u'  =.  130°  45'. 

* 

Racemate  op  Soda.  —  o.  Neutral.  —  Crystallises  very  readily  in 
transparent,  colourless,  four  and  six-sided  prisms  (Walchner),  belonging  to 
the  right  prismatic  system  (Fresenius;  Pasteur,  N.  Ann.  Chim,  Phya.  28, 
93);  permanent  in  the  air  even  at  100°  (Walchner,  Fresenius);  soluble  in 
2*63  pts.  of  water  at  25°,  insoluble  in  alcohol:  the  dilute  solution,  when 
exposed  to  the  air,  becomes  mouldy,  and  forms  carbonate  of  soda. 
(Walchner.) 

Crystals,  Fresenius. 

2  NaO  62-4     ....     3210     31-97 

C^H^D'o 132-0     ....     67-90 

C«H*Na«0» 194-4     ....  100-00 

5.  Acid.  —  The  salt  a  and  racemic  acid  in  equal  numbers  of  atoms  are 
dissolved  in  a  small  quantity  of  boiling  water;  the  salt  h  precipitated 
from  the  solution  by  alcohol  in  the  form  of  a  crystalline  powder;  anci 
subsequently  crystallised  from  hot  water.  Small,  transparent,  colourless, 
highly  lustrous  prisms,  belonging  to  the  oblique  prismatic  system,  with 
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striaiea  lateral  faces.  TLey  have  an  agreeably  sonr  taste;  are  per- 
manent in  the  air  at  ordinary  temperatures,  but  effloresce  at  100",  with, 
loss  of  9-41  p.  c.  (2  At.)  water;  dissolve  in  11-3  pts.  of  water  at  19°,  and 
in  a  much  smaller  quantity  of  boiling  water;  but  are  insoluble  in  alcohol. 
(Fresenius.) 

Crystals.  Fresenius. 

KaO  31-2  ....  16-40  16-28 

C8H»0" 141-0  ....  74-13 

2  HO    180  ....  9-47  9-41 

C«H«NaO»  +  2Aq 190-2     ....  10000 

Baeenuxte  qf  Soda  and  Ammonia,  —  The  aqueous  solution  of  the  aoid 
soda-salt,  supersaturated  with  ammonia  and  evaporated  over  lime  under 
ft  bell-jar,  yields  lar/re,  hard^  transparent,  colourless,  four-sided  tables, 
belouging  to  the  doubly  oblique  prismatic  system.  (Fresenius.)  The 
crystals  agree  exactly  in  form,  angles,  double  refraction,  specific  gravity 
(=  1*58),  and  composition,  with  those  of  the  tartrate  of  soda  and 
ammonia;  bnt  their  solution  exerts  no  rotatory  action  on  polarised  light 
(Mitscherlich,  Compt  rend.  19,719.)  The  crystals  effloresce  in  the  air, 
especially  in  hot  air,  giving  off  water  and  ammonia.  They  dissolve 
readily  m  water,  and  then  give  off  ammonia  on  boiling.  (Fresenius.) 
The  crystals  consist  half  of  tartrate  of  soda  and  ammonia  and  half  of 
antitartrate;  but  every  time  that  the  entire  mass  of  crystals  is  dissolved^ 
the  raoemate  is  reproduced.  (Pasteur,  p.  365.) 

CryiiaU.  Freseniui. 

NH^O 26-0  ...  12-55 

NaO   31-2  ....  1506     1508 

C»H<0» 1320  ...  63-70    62-66 

2  HO 18-0  ....  8-69 

0»H<Na(NH<)0»  +  2Aq 2072     ....  lOO'OO 

The  crystals  examined  by  Mitscherlich  contained  8  Aq. 

JRacemate  of  Soda  and  Potash.  —  First  obtained  by  Mitscherlich  (.Poffff.  57, 
484),  whereas,  in  the  hands  of  Berzelius,  Ffesenius,  and  the  author,  the  preparation 
formerly  did  not  sncceed,  the  simple  salts  crystallising  out  separately.  —  1,   One  half 

of  the  aqueous  acid  is  neutralised  with  potash,  the  other  half  with  soda, 
and  the  mixture  left  to  evaporate  spontaneously  in  summer. »- 2.  A 
boiling  aqueous  solution  of  the  acid  potash-salt  is  neutralised  with  carbo^ 
nate  of  soda,  then  evaporated  and  cooled,  or  left  to  evaporate  sponta- 
neously. Large,  transparent,  colourlees,  hard  rhomboidal  prisms  and 
tables,  belonging  to  the  doubly  oblique  prismatic  system.  They  effloresce 
only  at  a  summer  temperature  and  on  the  snrface.  Their  powder  mixed 
with  sand  gives  off  all  its  water  in  two  hours  at  100°;  between  90°  and 
100°,  they  molt  to  a  clear  viscid  liquid,  which  at  100°  gives  off  only 
22-41  p.  (f.  water  in  seven  hours;  and  between  150  and  200°,  boils  briskly, 
becomes  gradually  turbid,  and  then  solidifies  in  a  white  compact  mass, 
which,  if  the  heat  has  not  risen  above  190°,  consists  of  dry  unaltered  salt. 
But  at  200°,  it  begins  to  turn  brown,  then  swells  up  with  an  odour  of 
burnt  sugar,  and  leaves  charcoal  mixed  with  the  carbonates  of  tho 
alkalis.  — The  crystals  dissolve  in  1*32  pt.  water  at  6°,  in  every  propor- 
tion of  hot  water,  and  separate  therefrom  unaltered.  (Fresenius,  Ann. 
Fharm,  53,  230.)  —  This  double  racemate  also  exists  only  in  the  state 
of  aqueous  solution.     When  crystallised;  it  yields  crygtals  of  tartrate 
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(Rocbelle  salt)  and  antitartraie  of  soda  and  potaah  in  equal  parter. 
(Pasteur.) 

Ciyitals.  FreseniuB, 

KO 47-2     ....  1672    16-66 

NaO    31-2     ....  11-04     1107 

CH^QM 1320    ....  46-74 

8  HO 72-0     ...  25-50     25-33 

C9H<KNaO"  +  8Aq 282-4     ....  10000 

Racemate  of  Bomcic  acid.  Soda,  and  Potasli. — When  1  pt.  of  crys- 
tallised borax  is  digested  with  3  pts.  of  acid  racemate  of  potash  and  with 
water,  and  the  filtrate  evaporated,  there  is  obtained  at  100°  a  white  mass, 
which  becomes  moist  when  exposed  to  the  air,  and  exactly  resembles  the 
Bofxuntfeinstein  of  the  German  pharmacopceas. 

A  similar,  bat  more  deliquescent  mass  is  obtained  with  acid  racemate 
of  soda.  (Fresenius.) 

Racematb  of  Baryta. —  1.  The  acid  forms,  with  baryta- water, 
white  flakes  soluble  in  excess  of  the  acid  (Walchner);  but  the  clear 
solution  becomes  turbid  in  a  few  seconds,  and  deposits  nearly  all  the  salt 
in  the  neutral  state,  and  in  tlie  form  of  a  crystalline  powder;  the  small 
quantity  which  remains  in  solution  may  be  precipitated  by  alcohoL 
rFresenius.)  —  2.  From  a  solution  of  acetate  of  baryta,  racemic  acid 
throws  down  neutral  racemate  of  baryta;  (a),  from  a  hot  solution,  it 
precipitates  the  anhydrous  salt  as  a  white,  slightly  crystalline  powder; 
and  (b),  from  a  cold  solution,  the  hydrated  salt,  in  the  form  of  a  heavy 
white  precipitate  consisting  of  fine  needles.  (Fresenius.) — 3.  Neutral 
racemate  of  soda  added  to  chloride  of  barium,  throws  down  white  flakes, 
which  in  a  minute  pass  completely  into  the  crystalline  state.  (Wittstein, 

jRepert.  57,  22.)     In  case  of  great  dilution,  it  does  not  precipitate  nitrate  of  baryta. 
(Walchner.) 

Hydrated  racemate  of  baryta  gives  off  at  200°  the  whole  of  its  water, 
amounting  to  13'8  per  cent.  (Fresenius.)  The  salt,  when  iguited  in  a 
dose  vessel,  leaves  a  pyrophoric  residue.  (Bottger.)  It  is  nearly  inso- 
luble in  cold  water,  but  dissolves  in  200  pts.  of  boiling  water,  readily  in 
hydrochloric  and  nitric  acid,  not  in  acetic  acid,  and  is  precipitated  from 
the  hydrochloric  acid  solution  by  ammonia,  not  immediately,  but  after  a 
few  seconds.  (Fresenius.)  It  does  not  dissolve  in  aqueous  hydrochlorate 
nitrate,  or  succinate  of  ammonia,  even  with  the  aid  of  heat  (Walchner); 
or  in  potash-ley.  (Fresenius.) 

2,  a.  Fresenius. 

2BaO  153-2     ....     53-/2     53-27 

C8H*0" 1320     ....     46-28 

C8H*Ba«0>«  285-2     ...  10000 

2,  h.  Freseniiif. 

2BaO  153-2  ....  4639  4618 

C«HH)» 1320  ....  39-98 

5  HO    450  ....  13-63  13-80 

C«H<Ba«0»  +  5Aq 3302     ....  10000 

Racemate  of  baryta  diflsolves  in  the  aqueous  acid  but  without  producing  a  definite 
acid  salt:  for  the  solution,  as  it  cools,  deposits  the  greater  part  of  the  baryta  in  the  form 
of  neutral  salt,  and  the  rest  when  evaporated i  while  free  acid  crystallises  out.  (Fresenius.) 

Racemat9  nf  Baryta  and  Potash  and  Racemate  of  Baryta  and  Soda  are  net 
obtainable. 


wACer,  tnicK  naKes  wtiicn  au  not  become  crjBtalliiie  m  1)1  tionrs.  (Wiit- 
steiD.)  —  2.  With  nitrate  of  Btrontia,  it  forms  the  same  precipitate,  nearly 
insolubla  in  excess  of  the  acid.  (Walcbner.)  From  acetate  of  strontia,  it 
throwadownawbite,  ehiDiag,crystaIline powder.  (Freseniiis.)  - 3.  Naatral 
racemate  of  potash  forms  with  cbloride  of  strontium,  a  white,  orfstalline, 
eran u Is r  precipitate.  (Wittstein.)  —  The  crystalline  powder  obtained  by 
(2)  gives  off  22-87  p.c,  water  at  200°,  without  further  decomposition.  It 
is  nearly  insoluble  in  cold  water,  very  sparingly  soluble  in  boiling  water, 
from  which  it  separates  almost  completely  on  oooling,  so  that  the  filtrate 
is  scarcely  cloaded  by  sulphuric  acid.  It  dissolves  readily  in  hydro- 
chloric acid,  whence  it  is  immediately  precipitated  by  ammonia.  It  is 
insoluble  in  acetic  acid.  With  racemic  acid  it  behaves  just  like  the 
baryta-salt.  (Fresenius.)  With  hot  aijiieoDS  hydrochlorate,  nitrate,  or 
flDccinate  of  ammonia,  it  forms  a  clear  solution,  which  becomes  turbid  aa 
it  cools.  (Wittstein.) 

CSytlalline  povjtr  (2).  PrMeniiM. 

aSrO' _     lOi    ...,  3377  3344 

CH'O"    132     ....  42-86 

8  HO   92    ....  23-37  22-87 

C«H'ar'0"i-8Aq 308    ....100-00 

Raceuate  of  Ijmb.  —  I.  The  free  acid  precipitates  lime-water  in 
thick  plates  (Oay-Lussac),  which  [after  a  while]  consist  of  extremely 
fine  needles  (Walchner);  the  flakes  dissolve  in  a  larger  quantity  of  the 
acid,  provided  the  addition  be  made  quickly  and  before  the  preoipitAte 
has  become  crystalline  and  consequently  insoluble,  biit  the  clear  liquid 
then  becomes  quickly  clouded  hy  tormation  of  a  crystalline  precipitate. 
(Omelin.)  —  Lime-water  added  to  an  excess  of  the  acid,  precipitates 
after  a  few  seconds  a  [crystalline]  neatral  salt.  (Fresenius.)  —  2.  The 
free  aoid  added  to  aqueous  gypsum  form^  clelicate  needles  in  a  quarter  of 
an  hour  (WnJchner,  Geigcr);  the  turbidity  begins  in  an  hour,  and  iii 
24  hours  nearly  all  the  lime  is  precipitated.  fBerzelius.)  With  hydro- 
chlorate  and  nitrate  of  lime,  it  forma  a  precipitate  more  quickly  than 
with  g7psum,  but  more  slowly  as  the  solutions  are  more  dilute.  (Qay- 
Lossac,  Walchner.)  From  a  concentrated  solution  of  acetate  of  lime,  it 
throws  down  a  enow-white,  crystalline  powder;  from  a  more  dilute 
solution,  small  shining  needles.  (Fresenius.)  —  3.  Neutral  racemate  of 
ammonia  or  soda  quickly  precipitates  even  a  dilute  solution  of  gypsum 
and  other  lime-salts  (Fresenius,  Hcrzog),  the  precipitate  consisting  of  an 
amorphous  powder  or  of  delicate  laminie.  (Pasteur.) 

The  needles  obtained  by  (2)  give  off  nil  their  water  =  27-75  p.  c. 
at  200",  without  furtlier  decomposition.  (Fresenius.)  The  salt  heated 
with  ammonia  and  fragments  of  nitrate  of  silver  precipitates  the  silver 
in  a  speculum  like  tartrate  of  lime.  (Casselmann,  vid.  p  288,) — The 
salt  is  so  sparioely  soluble  in  cold  water,  that  the  solution  is  not  clouded 
by  oxalic  Dcid,  but  only  by  oxalate  of  ammonia;  in  boiling  water  it  is 
somewhat  more  soluble.  (Fresenius.)  Tt  dissolves  in  hydrochloric  acid 
and  is  precipitated  therefrom  by  ammonia  (distinction  from  tartrate  of 
lime)  (Gay-Lnssac) ;  the  opaque,  seniicrystallinc  precipitate  is  produced 
immediately  or  (in  case  of  great  dilution,  according  to  Fresenius)  after  a 
few  seconds;  when  the  hydroohlonc  acid  solution  is  evaporated  in  tho 
cold,  crystals  of  racemic  acid  are  formed;  bnt  when  the  solution  is 
TOL.  X.  2  A 
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efaporated  by  heat,  tbe  greater  part  of  the  bydrochloric  acid  goo8  off, 
and  racemate  of  lime  remains.  (Berzelius.)  The  salt  does  not  dissolre 
in  acetic  acid,  nor  [after  becoming  crystalline]  in  racemic  add.  (Frese- 
nins.)  It  dissolves  sparingly  in  warm  aqaeous  snlphate,  hydrochloratey 
Or  succinate  of  ammonia,  wherenpon  needles  are  prodnced  on  cooling. 
(Wittstein.)  Its  solubility  in  sal-ammoniac  is  however  quite  insigni- 
ficant. (U.  Bose.)  It  dissolves  readily  in  eold  and  tolerably  strong 
potash-ley  free  from  carbonic  acid,  the  solution  becoming  turbid  when 
heated,  pasty  when  boiled,  and  clear  again  on  cooling,  and  when  heated 
to  the  boiling  point  after  dilution  with  water^  depositing  all  the  [basic f] 
racemate  of  lime  in  flakes.  (Fresenins.) 

Air-dried  CrystaU.  Berzelias.      Fresenins. 

2CaO  56     ....  21-54    2177     ....    21-59 

C8H*OW 132     ....  50-77 

8  HO    72     ....  27-69 27-75 

C'H^Ca^O^  +  8Aq 260     ....  10000 

Neither  Racemate  qf  JJme  and  Potash  nor  JRaeemate  qf  lAme  and  Soda  can  be 
prepared. 

Racemate  of  Magnesia.  —  The  aqueous  solution  of  neutral  racemate  of 
soda  does  not  precipitate  sulphate  of  magnesia.  (Walchner.)  —  The  aqueous  acid 

is  boiled  with  excess  of  carbonate  of  magnesia,  and  the  filtrate  left  to 
crystallise  slowly  by  cooling.  —  Small  right  rhombic  prisms,  or  when 
obtained  by  sudden  cooling  or  evaporation,  a  white  powder.  —  The 
crystals  eflforesce  in  dry  air,  give  off  27*24  p.  c.  (8  At.)  water  at  100% 
and  in  all  32*9  p.  c.  (10  At.)  at  200%  without  further  decomposition. 
They  dissolve  in  120  pts.  of  water  at  19%  and  in  a  smaller  quantity  of 
boiling  water;  easily  in  the  stronger  mineral  acids,  not  in  acetic  acid. 
From  the  concentrated  solution  in  hydrochloric  acid,  ammonia  throws 
down  immediately,  and  from  the  dilute  solution  after  a  while,  a  preci- 
pitate of  polyhasic  racemate  of  magnesia.  The  hot  aqueous  solution  of 
the  salt  in  an  equal  quantity  of  racemic  acid,  again  yields  by  cooling  and 
evaporation,  crystals  of  the  neutral  salt,  which  may  also  be  precipitated 
therefrom  by  alcohol.  Its  solution  in  potash-ley  becomes  pasty  when 
heated,  but  clear  again  on  cooling.  (Fresenins.)  —  Magnesia-salts  are  not 
protected  by  racemic  acid  from  precipitation  by  ammonia  or  carbonate 
of  soda.  (Fresenins.) 

CryttaU.  l^resenius. 

2  MgO 40  ....  15-27  15-59 

CSR^QW   132  ....  50-38 

10  HO   90  ....  34-35  32-90 

C8H*Mg2O»2+10Aq 262     ....  10000 

When  acid  recemate  of  ammonia,  potash,  or  soda,  is  boiled  to  nentra* 
lisation  with  carbonate  of  magnesia,  a  filtrate  is  obtained,  which,  after 
standing  for  several  days,  deposits  crystals  of  racemate  of  magnesia,  but 
if  continuously  evaporated  at  100%  leaves  a  syrup,  which,  on  cooling, 
solidifies  after  some  time  to  an  amorphous  saline  mass,  which  dissolves 
but  slowly  even  in  boiling  water,  and  from  which  the  alkali-salt  is  but 
very  incompletely  extracted  by  water.  (Fresenius.) 

Cerous  Racemate.  —  The  free  acid  precipitates  cerous  acetate  but 
not  the  hydrochlorate;  alkaline  racemates  precipitate  also  the  latter. 
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The    white    precipitate  dissolves  readily  in  excess  of   racemic  acid. 
(Beringer.) 

Chromio  Racehate.  —  The  very  acid  violet  solution  of  hydrated 
chromic  oxide  in  the  boiling  aqueous  acid,  leaves  a  violet  crystalline 
mass  when  evat>qrated.  Its  aqueous  solution  acquires  a  fine  green 
colour  wheii  mixed  with  carbonate  of  potash;  is  com|)letely  precipitated 
by  lime-water;  and  yields  with  alcohol  a  violet  precipitate,  which  becomes 
nearly  black  when  dry,  and  Is  insoluble  in  water,  but  soluble  in  racemic 
acid.  (Fresenius.) 

When  the  aqueous  acid  is  boiled  with  bichromate  of  potash,  carbonic 
acid  is  violently  evolved,  and  a  blackish  grey  liquid  with  violet  irides- 
cenje  is  formea,  which,  when  evaporated,  leaves  a  blackish,  amorphous, 
easily  friable  mass.  The  solution  of  this  mass  in  water  acquires  a  fine 
green  colour  when  mixed  with  potash,  and  is  completely  precipitated  by 
lime-water.  (Fresenius.) 

Manoanous  Racemate.  »-1.  The  solution  of  manganous  carbonate 
in  the  acid  diluted  with  40  pts.  of  water,  yields  after  a  while  transparent, 
flesh-coloured  prisms  and  crystalline  grains,  very  sparingly  soluble  in 
water.  (John.)  —  2.  An  aqueous  mixture  of  manganous  acetate  and 
racemic  acid  yields  by  evaporation  small  yellowish-white  crystals,  which 
are  permanent  in  the  air  even  at  1 00°,  and  dissolve  very  sparingly  in 
cold,  somewhat  more  readily  in  boiling  water,  readily  in  hydrochloric 
acid.  (Fresenius.) 

CryttaU,  Freaenius. 

2  MnO' 72     ....     32-43     31*52 

C?H<0«>    132     ....     69'46 

2  HO    18     ....       8-11 

C8H<MnK)"  +  2Aq 222  ....  10000 

JRacemaie  of  Arseniotu  add  and  Ammonia,  —  Diacovered  and  stolchiome- 
trically  determined  by  Mitscherlich,  as  well  as  the  two  following  salts.  —  Arsenious 
acid  is  digested  with  aqueous  acid  racemate  of  ammonia,  or  better 
2  At.  arseuious  acid  and  1  At.  racemic  acid  are  gradually  added  in 
alternate  small  portions  to  1  At.  neutral  racemate  of  ammonia,  so 
that  the  arsenious  acid  is  always  in  excess  up  to  the  end  of  the  operation, 
after  which  the  filtrate  is  evaporated,  and  cooled  to  the  crystallising 
point.  The  solution  takes  place  filowly,  and  requires  constant  boiling; 
for  acid  racemate  of  ammonia  is  soon  deposited,  and  a  large  quantity  of 
arsenious  acid  remains  undissolved,  even  after  boiling  for  hours.  —  Largo, 
quickly  efflorescing  crystals.  Between  90°  and  100°,  they  give  off 
altogether  4*1  p.  c.  water  and  ammonia.  They  dissolve  in  10*62  pts.  of 
water  at  15°,  and  are,  for  the  most  part,  resolved  by  evaporation  into 
crystallising  acid  racemate  of  ammonia  and  arseuious  acid,  which  remains 
in  solution.  (Werther.) 

CryttaU.  Werther. 

NH^O    26    ....       9-77     999 

AsO^  99     ....     37-21     37-72 

C8H*0>o 132     ....     49-63     50-70 

HO 9     ....       3-39     304 

C8H<(NH*XAsO=)0«  +  Aq 266     ...  10000     10145 

Racemate  of  Arsenious  acid  and  Potrnh,  —  2  At.  arsenious  and  1  At. 
racemic  are  aaded  very  gradually,  and  in  alternate  small  portions  to 
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1.  At  neutral  raoemate  of  potash,  which  is  dissolved  in  a  large  qiuui-> 
titj  of  nrater,  and  maintained  for  several  hoars  in  constant  ebnllition,  the 
arsenioQs  acid  being  kept  in  excess  even  to  the  last,  to  prevent  the  sepa- 
ration of  too  great  a  q  nan  tit j  of  acid  racemate  of  ammonia,  which  wonld 
have  to  be  redissolved  bj  addition  of  water  and  boiling.  The  liquid 
concentrated,  but  not  too  much,  by  boiling,  and  filtered  hot,  deposits,  on 
cooling,  first  small  prisms  of  acid  racemate  of  potash,  then  large  rhombio 
crystals  of  the  double  salt,  which  are  separated,  either  by  pidcing  them 
out  or  by  treating  the  whole  with  a  small  quantity  of  warm  water, 
filtering  from  the  acid  potash-salt,  which  remains  for  the  most  part 
undissolved,  and  evaporating  to  the  crystallising  point,  during  which 
operation,  however,  a  portion  of  the  acid  potash-salt  is  always  repro- 
duced. —  Large  colourless  rhombic  crystals,  having  a  pearly  lustre.  They 
eflloresce  gradually,  give  off  4' 23  p.  c.  water  at  100°,  and  the  whole 
between  155^  and  170°,  and  then  sustain  a  heat  of  250°  without  further 
decomposition;  at  255°,  the  residue  assumes  a  brownish  colour,  and  gives 
off  water,  together  with  vapours,  having  an  alliaceous  and  empy- 
reumatic  odour.  The  crystals  dissolve  in  7 '96  pts.  of  water  at  15°,  and 
when  this  solution  is  evaporated,  are  resolved  almost  entirely  into  acid 
racemate  of  potash,  and  arsenious  acid  which  remains  dissolved^  even 
when  the  liquid  is  highly  concentrated.  (Werther.) 

Cryttalt.  Werther. 

KO  47-2  ....  15'46  15-06 

AsO*    990  ....  32'44  32*83 

C^H^OW  1320  ....  43-25  44*46 

3  HO 270  ....  8-85  9-51 

e»H<K(AaO«)0"  +  3Aq 3052    ....  10000     101-86 

JRaeemate  of  A  rsenious  acid  and  Soda,  —  When  1  pt.  of  racemic  acid 
is  neutralised  with  soda,  then  arsenious  acid  and  1  pt.  more  of  racemic 
acid  added,  in  alternate  small  portions,  to  the  boiling  liquid,  and  the  solu- 
tion repeatedly  evaporated  and  cooled,  a  large  quantity  of  the  crystal- 
lised double  salt  is  obtained.  The  preparation  is  much  easier  than  that 
of  either  of  the  two  preceding  salts.  —  Large  crystals  permanent  in  the 
air,  and  having  a  brilliant  pearly  lustre.  They  give  off  10*65  p.  c. 
(about  4  At.),  water  at  100°,  and  the  rest  at  130°.  Decomposition  begins 
at  275°.  The  salt  dehydrated  at  130°,  becomes  heated  by  contact  with 
cold  water,  and  dissolves  completely.  The  crystals  dissolve  in  14*59  pts. 
of  water  at  19°,  and  the  solution,  when  evaporated,  yields  nearly  all  the 
salt  undecomposed,  but  in  crystals,  having  a  higher  vitreous  lustre. 
(Werther.) 

CrystaU.  Werther. 

NaO 31*2  ....  10*16  10*27 

As03    99*0  ....  32*23  32*94 

C«HW»  132-0  ....  42-97  44*93 

5  HO  450  ....  14*64  14*47 

C8U*Na(A802)OW+5Aq 307*2     ....  10000     102*61 

Potassio-anfimonic  Racemate.  —  Obtained  by  saturating  acid  racemate 
of  potash  with  antimonic  oxide.  Sometimes  rhombic  crystals  are 
obtained,  acaminatcd  with  four  faces;  sometimes  delicate  neeales,  which 
become  opaque  when  exposed  to  the  sun.  (Berzelius.)  Fig.  62,  without 
the  p-face,  «:a=14-2°  55' \  a:a  behind  =  140°;  a:tt=118°2'; 
t*':tt  =  94°  40'.    (Prevostaye.)  —  The  air-dried  crystals  contain  13'46 


water  of  orystallisatioa  at  100  ,  the  salt  dried  at  100  gives  off  5'50  p.  c. 
water  at  260°,  witboat  becoming  coloared,  exactly  tberefore  like  tartar- 
emetio.  (Liebig,  Ann.  Fkana.  26,  134.) 

Racehate  of  Zinc.  —  1.  The  aqueona  acid  dtBSolvea  t,\aa  readily 
with  evolution  of  bydrogea,  and  depusiis  the  resuliiiig  sale,  partly  im- 
mediately, partly  on  evaporation,  in  while  needles,  whuse  aqueous  solution 
is  very  apt  to  turn  mouldy.  (Walchner.)  —  2.  The  free  acid  precipitates 
ttom  acetate  of  lioc  a  jelly,  which  dries  ap  to  a  white  viscid  mass.  This 
mam  is  nearly  insoluble  in  water,  bat  dissolves  more  readily  in  racemic, 
and  still  more  in  hydrochlorio  acid.  (Werther.) 

Staknodb  Racehate.  —  The  aqueous  acid  dissolves  tin  very  slowly, 
and  yields  by  cTapomtion,  colourless  blk  and  eiglit-sided  prisms,  soluble 
io  water.  (Walchner.) 

Racehate  op  Lead.  —  lliBpu.  of  the  crjitdlited  acid,  nixed  with  a  trebia 
quantitr  of  Icad-oiide  and  with  valer,  and  dried  over  the  watei-batb,  give  off  32'76 
p.  c.  water,  and  fomewhat  abaie  100°.  3G'07  p.  c,  (4  At.)  in  all.  (Beneliiu.)  — 
1.  The  free  acid  precipitates  from  neutral  acetate  of  lead  a  snow  white 
ciyatalliDe  powder  (Freeenius);  if  the  raoemic  acid  is  in  excess,  the  vessel 
becomes  covered  with  a  crystalline  crust;  if  the  boiling  acid  io  mixed 
with  only  just  suSeient  acetate  of  lead  to  render  the  precipitate  perma^ 
nent,  and  then  filtered  boiling,  it  yields  on  cooliug  a  few  small  needles. 
(PreseniDS.)  —  2.  Neutral  raoemate  of  soda  yields  a  flocculent  precipitate, 
ooDsistinjf  of  slender  needles.  (Walchner.)  The  salt  after  drying  has  a 
density  of  only  2'530  at  18°,  much  smaller  therefore  than  that  of  tar- 
trate of  lead.  (H.  Ruee,  Pogg.  33,  48.)  The  precipitated  salt  contains 
no  water.  (Berzelins.)  After  ignition  in  a  close  vessel,  it  leaves  a 
greyish-black,  coherent  mass,  which,  after  cooling,  takes  fire  iu  the  air, 
globules  of  lead  then  appearing  on  the  surface,  and  quickly  burning  to 
oxide.  (Bottger.)  —  The  salt  dissolves  in  racemio  acid  (Walchner),  and 
more  readily  than  tartrate  of  lead  iu  tartaric  acid;  and  the  solution  of 
the  salt  in  the  hot  acid  yields,  on  cooling,  small  crystalline  grains,  which 
when  heated  crumble  to  a  fine  powder,  with  slight  decrepitation  and  lose 
of  water.  (Berzeliua.) 

(I.)     Crytallime  erutl  dried  al  100°.  Benelins. 

2PbO 224     ....    62-92     62-75 

C"H*0"    J32     ....     37-08     37-25 


CH'PtfO" 356    ....  10000     100-00 

Fkhroub  Racemate.  —  1.  The  aqueous  acid  acts  upon  iron  with 
evolntion  of  hydrogen,  forming  soft  white  needles,  which  dissolve  hut 
Teiy  sparingly  in  water,  and  when  exposed  to  the  air,  gradually  change 
into  the  yellow  ferric  salt.  (Walchner.)  —  2.  Ferrous  sulphate  added  to 
an  aqoeons  mistore  of  acetate  of  potash  and  rocemic  acid,  produces  a 
white  precipitate,  which  soon  turns  greenish  and  brown,  if  the  air  has 
access  to  it,  but  dries  up  in  vacuo  to  a  yellowish  white  powder.  This 
powder  dissolves  sparingly  in  water,  readily  in  mineral  acids,  racemic 
acid,  ammonia,  and  potasn;  the  acid  solutions  are  not  precipi^^^^  ^7 
alkalis,  nor  the  alkobne  solntions  by  a^de- 
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Ferric  Racemate. — The  aqneoQB  acid,  digested  with  excess  of 
ferric  hydrate,  and  filtered  from  a  basic  salt,  yields  a  Te<J-browii  liquid, 
which,  when  evaporated,  still  deposits  a  portion  of  basic  salt,  and  dries 
np  to  a  brown,  hard,  friable  mass.  This  mass  is  completely  precipitated 
from  the  aqueous  solution  by  alcohol;  the  solution  is  also  precipitated 
by  ferrocyanide  of  potassium  but  not  by  alkalis.  (Fresenius.)  —  The 
brownish  yellow  solution  of  ferric  hydrate  in  [excess  of  1]  the  aqueoos 
acid,  gradually  loses  its  colour  by  conversion  into  ferrous  salt,  both  in 
the  air  and  in  closed  vessels.  (Walchner.) 

Jimmonio-ferric  Ba^emate.  —  The  above  solution  of  ferric  hydrate  in 
the  aqueous  acid,  forms  with  ammonia  a  clear  mixture,  which,  when 
evaporated,  deposits  granules  very  easily  soluble  in  water,  and  con- 
taining a  large  quantity  of  ammonia.  (Walchner.) 

PatamO'ferric  RacemaJte.  —  The  aoueous  solution  of  the  acid  potash- 
salt  digested  with  ferric  hydrate,  yields  a  red-brown  filtrate  which  depo- 
sits a  basic  salt  on  evaporation.  —  a.  This  basic  salt  is  a  light  yellow 
ponder,  which  chars  and  swells  up  in  the  fire,  leaving  an  alkaline  ash; 
it  is  almost  insoluble  in  water,  but  dissolves  in  cold  potash  ley,  forming 
a  dark  green  liquid  which  yields  a  copious  brownish  green  precipitate 
when  heated.  —  6.  The  liquid  filtered  from  the  yellow  powder  remains 
clear  when  further  evaporated,  and  leaves  a  brownish-black,  crystallo- 
granular,  deliquescent  mass;  and  on  dissolt^ing  this  mass  in  water,  an 
additional  quantity  of  basic  salt  is  separated,  and  a  brownish  yellow^ 
slightly  alkaline  liquid  produced,  which  is  not  precipitated  by  potash, 
and  but  slowly  ana  incompletely  by  yellow  or  red  prussiate  of  potash. 
(Fresenius.) 

Racemate  op  Cobalt.  —  1.  Recently  precipitated  pro^xide  of 
cobalt  forms,  with  racemic  acid,  a  strongly  acid  red  solution,  whichj  when 
evaporated,  deposits  dingy,  pale  red,  crystalline  crusts,  free  acid  crystal- 
lising out  at  the  same  time.  —  2.  A  mixture  of  acetate  of  cobalt  and 
racemic  acid  left  to  evaporate  in  a  warm  place,  yields  the  same  crusts. 
(Fresenius.)  —  Pale  red  crystalline  grains.  (Winkelblechi)  —  The  salt 
dissolves  very  slowly  in  water,  whether  cold  or  boiling,  more  readily  in 
racemic  acid,  whence  it  is  not  precipitated  by  alkalis;  still  more  reaidily 
in  hydrochloric  acid  and  in  potash-ley.  The  red  hydrochloric  acid  solu- 
tion forms,  with  caustic  ammonia,  potash,  or  their  carbonates,  a  preci- 
pitate which  dissolves  in  excess  of  the  alkali,  the  liquid,  however,  soon 
becoming  turbid,  and  a  dingy  blue  precipitate  being  iCbrmed.  The 
beautiful  violet  solution  of  the  salt  in  caustic  potash  is  not  altered  by 
boiling,  but  forms  spontaneously  after  a  while,  and  more  quickly  on 
addition  of  water,  a  dingy  blue  precipitate,  losing  its  colour  at  the  same 
time.  (Fresenius.) 

Hacemate  of  Cobalt  and  Potamum.  -^  The  beautiful  red  neutral  solu- 
tion of  the  recently  precipitated  protoxide  in  warm  aqueous  racemate  of 
potash,  becomes  turbid  by  evaporation,  and  deposits  a  pale  red  crystal- 
line crust,  from  which  the  potash  cannot  be  completely  extracted  by 
washing.  The  crust  dissolves  sparingly  in  water,  easily  in  racemic  aci^ 
or  in  potash.  (Fresenius.) 

Racemate  of  Nickel.  —  The  aqueoos  solution  of  acetate  of  nickel 
mixed  with  racemic  acid  and  evaporatedy  fbmiB  four-sided  needles  of  n 
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beantiful  green  colonr.  These  crystals  effloresce  very  slowly  in  dry  air 
at  ordinary  temperatures,  quickly  at  100''.  They  dissolve  veij  sparingly 
in  water,  even  at  a  boiling  heat,  piore  readily  in  i*acemic  acid,  still  more 
readily  in  hydrochloric  acid,  whereupon  a  small  quantity  of  carbonate  of 
potash  produces  a  precipitete  which  redissolres  in  a  larger  quantity. 
With  potash-ley  the  salt  forms  a  green  solution  which  becomes  turbid 
when  heated  and  does  not  recover  its  transparency  on  cooling.  (Fre^ 
senins.)  In  a  hot  solution  of  carbonate  of  soda,  it  dissolves  abundantly 
and  with  evolution  of  carbonic  acid,  f{>rming  a  liquid  which  solidifies  in 
a  jelly  on  cooling.  (Werther.) 

Needles,  Fresenius. 

2  NiO  75  ....  25'25  25-47 

C8H<0»9  132  ....  44-45 

10  HO  90  ....  30-30 

C8H*N?Qi2+lOAq 297     ....  lOD'OO 

Eacemate  of  Michel  and  Ammonium,  —  The  aqueous  solution  of  acid 
racemate  of  ammonia  yields,  by  di£;e6tion  with  excess  of  carbonate  of 
nickel,  and  filtration,  a  green  liquid;  and  on  evaporating  this  liquid, 
green  flakes  are  deposited,  from  which  the  ammonia  cannot  be  completely 
extracted  by  washing.  (Fresenius.) 

PupRous  Racemate.  —  The  aqueous  acid  exposed  to  the  air  in 
coi^tact  with  copper,  deposits,  after  several  days,  a  greenish  blue  cupric 
salt,  and  if  then  evaporated,  yields  white  oblique  rhombic  prisms  which 
dissolve  pretty  readily  in  water,  and  form  a  yellow  precipitate  with 
potash.  (Walchner.) 

Cupric  Racemate.  —  1.  The  free  acid  added  to  a  solution  of  cupric 
sulphate  throws  down  at  first  only  a  few  grains,  but  gradually  the  whole 
of  the  copper.  (John.)  If  the  solutions  are  mixed  hot  and  concentrated, 
bluish  green  tables  are  formed  after  a  while.  (Werther.)  —  2.  A  dilute 
solution  of  cupric  acetate  mixed  with  free  racemic  acid,  forms  light  blue 
four-sided  needles.  (Fresenius.^  —  3.  Neutral  alkaline  racemates  preci- 
pitate cupric  salts  (Walchner),  terming  a  siskin-green  crystalline  powder. 
(Werther.)  — The  needles  (2)  are  permanent  in  the  air;  efiioresce  at  100**; 
dissolve  very  sparingly  in  cold,  somewhat  more  freely  in  boiling  water, 
readily  in  hydrochloric  acid.  The  solution  acquires  a  fine  blue  colour 
when  mixed  with  potash,  but  is  not  decolorised  thereby  even  on  boiling. 
(Fresenius.)  —  The  green  powder  (3)  is  not  much  more  soluble  in  water 
than  cupric  tartrate;  it  dissolves  readily  in  caustic  potash  or  soda,  but  in 
the  carbonates  only  when  heated.  (Werther.) 

Needles  (2)  dried  over  oil  of  vitriol.  ^reseniua. 

2CuO   .„.. .' 80    ....    32-26    31-75 

•C8H*0» 132     ....     53«22 

4  HO 36    ....     14-52 

— -  ■  •  -         ■      -^— — ^— ^i^— » 

'    (?H^Cu20«  +  4Aq 248     ....  100-00 

fotassuhcupric  Racemate.  —  The  sky-blue  neutral  solution  obtained 
by  saturating  a  warm  aqueous  solution  of  acid  racemate  of  potash  with 
cupric  carbonate,  deposits,  when  evaporated  over  oil  of  vitriol,  blue 
crusts  destitute  of  crystalline  structure;  they  are  but  sparingly  soluble 
in  water,  even  at  the  boiling  heat,  and  cannot  be  freed  from  potash  by 
washing.  (Fresenius.) 
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Batic  SodiiO-cupric  Ro/cemaU. — a.  When  soda-ley  is  satarated  with 
cnprio  raoematie  (3)  stirred  up  with  water,  and  absolute  alcohol  oarefnllj 
added  so  as  to  form  a  layer  on  the  top,  light  blue  tables  are  formed  at 
tiie  bottom  of  the  vessel,  and  deep-blue  needles  at  the  contact-surface  of 
the  two  liquids.  The  tables  may  be  recrystallised  by  dissolving  them  in 
hot  water  and  ponring  a  layer  of  alcohol  on  the  surface  of  the  liquid. 
They  dissolve  sparingly  in  cold,  more  readily  in  hot  water.  The  solution 
may  be  boiled  for  a  long  time  without  decomposition;  it  is  not  deoom- 
posed  by  soda  in  the  cold  even  &ter  the  lapse  of  several  weeks;  but 
when  boiled  with  soda,  it  deposits  cuprous  oxide.  (Werther.) 

^r  crtodFa 
tablet.  needlet, 

2NaO  62-4    ....     IB'Ol     17-92     ....     1786 

2CuO  80-0     ....     23-09    22-98     ....    22-U 

C»HH)» 132-0    ....    38-11     37-81 

8  HO 720    ....     20-79     21-54 

2CaO,C»H<NaK)»+8Aq 346-4    ....  100-00     100*25 

6.  Werther  once  obtained  by  the  same  mode  of  preparation  with 
alcohol,  dark  blue  rectangular  octohedrons,  which  gave  off  19*93  p.  c. 
water  at  100''. 

c.  The  dark  blue  solution  obtained,  with  evolution  of  carbonic  acid, 
by  boiling  cupric  racemate  with  aqueous  carbonate  of  soda,  yields  both 
on  addition  of  alcohol,  and  by  evaporation,  a  light  blue  powder  which 
gives  off  3*88  p.  c.  water  at  100°,  and  dissolves  slowly  in  cold,  but 
readily  in  hot  water,  forming  a  neutral  liquid  which  neither  crystallises 
nor  decomposes  when  evaporated.  (Werther.) 

Werther. 

powder  c. 

NaO  24-36    10-78 

CuO   11-05     34-24 

C«H<0» 

HO 19-93     3-88 

Mercurous  Racemate.  The  acid  forms  with  mercurous  nitrate  a 
white  precipitate  which  blackens  on  exposure  to  light.  (Walchner.) 
The  snow-white,  heavy  powder  acquires  a  greyish  brown  colour  when 
exposed  to  the  sun  for  a  few  minutes:  it  is  insoluble  in  water  and  in 
racemic  acid,  but  dissolves  readily  in  nitric  acid,  forming  a  liquid  which 
IS  precipitated  light  grey  by  ammonia,  olive-green  by  carbonate  of 
potash  in  the  cold,  and  black  on  boiling.  (Fresenius.) 

Racemate  of  Silver.  —  On  adding  a  hot  and  moderately  strong 
solution  of  acid  racemate  of  ammonia  to  nitrate  of  silver  heated  to 
SO*' — 85°,  till  the  precipitate  begins  to  become  permanent,  the  liquid 
yields  on  cooling,  dazzling  white  crystalline  scales,  having  a  lustre  like 
that  of  polished  silver,  a  sp.  gr.  of  3*7752  at  15°,  and  less  soluble  in 
water  than  the  tartrate.  (Liebig  &  Redtenbacher,  Ann.  Fharm.  38,  133.) 

Liebigft         ,.    ^^^ 
j^^  Redtenbacher.    <^S;  f  ^j^* 

2  Ag 216     ....     59-34     59*29        ....         5914 

C«H*0»  148     ....     40-66 


C»HUg»0».. 364    ....  10000 


^naicuner.;     ine  eoiauon  aoes  not  reaaen  iiimus.  ^reiouze.; 


Faratartralic  Add. 

E.  FitEMy.     Ann.  Chivt.  Phyt.  68,378;  slso  Ann.  Fkarm.  39,  ifllj   also 
J.pr.  Chem.  16,  339. 

Pulverised  racemic  acid  is  healed  in  a  porcelain  dish  to  a  temperatare 
somewhat  ubore  300°  till  it  melts,  removed  from  the  fire  while  yet 
perfectly  flnid  and  colourless;  dissolved  in  water;  the  solution  saturated 
with  carbonate  of  baryta,  and  filtered  from  racemate  of  baryta;  and  the 
filtrate  decomposed  by  the  proper  quantity  of  sulpburic  aoid. 

The  aoid  is  oolourlesa;  is  reconverted  by  water  into  racemio  aoid; 
deliqneaces  in  the  air;  is,  in  the  hyp.  anhydrous  state,  ^  C*H'0"',  and 
saturates  \\  At.  base.  It  forms  with  all  the  alkalis,  solnble  salts,  which 
are  reootiTerted  br  water  into  raceraates.  The  baryta-salt  oontuns 
43'2  p.  c.  baryta,  tne  lime-salt  21'1  p.  c.  lime. 

The  lead-ealt  contains: 


Faratartrelic  Acid. 
Frbxt.    IHd. 

Produced  from  paratartralic  acid  by  continued  fusion;  prepared  like 
tartrelio  acid.  Exactly  like  the  latter,  and  converted  into  raoemic  acid 
nnder  the  same  circumstances  as  tartrelic  aoid  into  tartaric.  May 
likewise  be  regarded,  in  the  hypothetical  anhydroos  state,  as  CH'O"*, 
bnt  saturates  only  1  At.  base.  The  baryta-salt  contains  36*04  p.  a  and 
the  lime-salt  17'4  p.  c  of  alkali.  (Premy.) 

Lead-tall.  FrBioy. 

PbO 43-20    to    *8-43 

C 22-99     „     19-26 


30-72 


AnbydrooB  Eacemic  Acid. 

FSEMT.     Ibid. 

Racttaie  AtiAydride,  Trauitnaahyirid,  vatierfreit  TratAm'iure,  Acid*  paralar' 
Uirique  anhydre. 

By  heating  racemic  aci<l  till  it  froths  and  solidifies. 

Resembles  tartaric  anhydride;  likewise  fonns  a  jelly  with  water,  and 
lias  a  slightly  sour  taste. 

In  contact  with  water,  it  is  gradually  converted  into  paratartrelie, 
paratartralic,  and  lacemio  acid  snccessirely.  (Fremy.) 
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¥remj» 

8C  48    ....    36-36    3714 

4  H  4    ....      303     309 

10  O  80    ....    60-61     59-77 


C8HH)» 132    ....  100-00    100-00 

Sacemomethylic  Acid. 

C"H'0"  =  C«H*0»,C«H*0*^ 

Pu^'bin-Vxbby.  (1836.)    Ann.  Chim.  Fhys.  62,  77;  also  Ann.  Pharm. 
%%  252;  also  J.  pr.  Chem.  9,  376. 

MetkyUriiubeMaure,    Metkylentraubetuiturej     ParametMiflinweinf&nre,    Acid§ 
paratarirometkylique. 

FormaiUm  and  Preparation^  as  for  tartromethylic  add  (p.  338). 

Properties.     Right  rectangular  prisms,  passing,  by  truncation  of  the 

lateral  edges,  into  rhombic  prisms.     Inodorons,  haying  a  sour,  not  sweet 

taste. 

Crystallised.  Go^rin.        Damas  &  Piria. 

IOC 60     ....  34-68     ....     3508  35-15 

9H 9     ....  5-20     ....       5-41  5-10 

13  0 104     ....  6012    ....     59-51  ."i9-75 

Ci0H8O»s  +  Aq' 173     ....  10000    ....  10000    100  00 

Decompositions,  The  acid,  when  subjected  to  diy  distillation,  or 
when  burnt,  exhibits  the  same  phenomena  as  tartromethylic  acid.  By 
boiling  with  water,  it  is  resolved  into  wood-spirit  and  racemic  acid,  but 
not  so  readily  as  racemovinic  acid;  and  its  aqueous  solution,  when  left  to 
evaporate  freely,  yields  the  crystals  in  their  original  state. 

Combinations.  The  acid  dissolves  very  easily  in  cold,  and  in  all 
proportions  in  boiling  Water. 

JRacemomet/iylate  of  Potash.  —  Obtained  like  the  tartromethylate. 
Right  prisms,  colourless  and  inodorous.  In  vacuo  over  oil  of  vitriol  they 
give  off  4*25  p.  c.  water.  They  soften  at  100°,  melt  at  150°,  and  yield 
at  200°  the  same  products  as  tartromethylate  of  potash.  By  oontinaed 
boiling  with  water,  they  are  resolved  into  wood-spirit  and  acid  racemate 
of  potash.  They  dissolve  in  hot  water  more  readily  than  in  cold,  but  are 
insoluble  in  wood-spirit  and  in  95  p.  c.  alcohol. 

CryetaU.  Gu^n. 

KO    47-25  ....  22-35  2225 

IOC    600  ....  28-41  28-37 

8  H  80  ....  3-79  3-89 

12  O   960  ....  45-45  45-49 

C»0H7KO"  +  Aq 211-2     ....  10000    100*00 

An  excess  of  the  acid  forms^  with  aqueous  Potash,  an  amorphous 
pulverulent  precipitate,  soluble  in  a  larger  quantity  of  water. 

Similarly,  an  excess  of  acid  produces,  with  Soda-ley,  a  granular  prO" 
cipitate,  soluble  in  a  large  quantity  of  water. 


tbe  tartrometlivlatie.  Colonrleee,  bitter,  oblique  rbomboVdal  prisms. 
Angles  of  the  lateral  edgea  =  119°  and  61°;  iaclinBtion  of  tbe  base  to 
tbe  two  lateral  edges  —  113°  and  87°.  [Tbere  ii  ■  figure  wrang  here.]  Ths 
ciTStals  effloresce  in  the  air,  giving  off  3  At.  -water  out  of  the  4  At. 
wbicb  they  contain,  and  leaving  a  residue  which  gives  off  38  p.  o.  more 
Trater  in  a  dry  vacuum.  They  soften  at  60°;  give  off  vapoars  at  100°, 
which  condense  in  beautiful  crystalline  laminie,  not  consieting  of  metbylio 
oxalate;  these  lamins  melt  at  105°,  boil  at  120°,  and  are  converted  at 
130°  into  a  tranaparent  colourless  liquid,  which  turns  yellow  at  175°,  and 
at  205°  yields  a  distillate,  consisting  of  wat«r,  wood- spirit,  methyjio 
ncelate,  and  a  crystalline  substance  apparently  identical  with  the  above. 
The  effloresced  salt  yields  this  crystalline  snblimate  only  at  130°,  and 
does  not  emit  strong  fumes  till  it  is  heated  to  1 40°.  The  salt  diaaolvei 
in  hot  water  more  readily  than  in  cold,  is  insoluble  in  wood-spirit,  and  in 
95  p.  0.  alcohol. 

Bfiore$etd.  Gu^rin, 


31-47 

24-9*     24-30 

3-33     3-38 

39-90     40-65 


C"'H'B»p''  +  Aq 240-6    ....  100-00     100-00 

The  aqueous  acid  forma,  with  ttrotUia-water,  a  precipitate  which  is  not 
aoloble  in  excess  of  acid,  hut  dissolves  in  a  largo  quantity  of  water;  and 
with  liTne-teater,  delicate  needlea,  insoluble  in  excess  of  acid. 

It  dissolves  title  and  iron  with  evolution  of  hydrogen. 

From  neutral  or  basic  acetate  of  had,  and  from  a  concentrated  solution 
of  nitrate  of  eilwr,  it  throws  down  flakes  insoluble  in  excess  of  acid. 

Race momethy lie  acid  dissolves  readily  in  teood-tpuit  and  in  alcohol, 
sparingly  in  ether,  (Gu^rin.) 


BacemoTinic  Acid. 

CiJHwO"  =  CH''0»,CH'0"'. 

Gtr£aiK-VAE»T.    (1836.)    Ann.  Chan.  fhgs.  ^2,  70;  aiao  4nn.    ^Aarm. 
22,  245;  also  J,  -pr.  ffAem.  9,  372. 

WmiiTmAtma.vtt,  AtlAtrlrauteiuSiuTt,  Acide  paratarinH^nique. 

Formalion  and  Frtparaiion.  In  generHl,  similar  to  that  of  tartrovinio 
acid.  As,  however,  racemio  acid  is  leaa  soluble  in  alcohol  than  tartaric 
acid,  it  is  necessary  to  use  4  pts.  of  abaolnt«  alcohol  to  1  pt.  of  raoemio 
acid.  The  liquid  must  also  be  gently  boiled  in  the  retort,  with  cohoba- 
tion,  till  tbe  solution  evaporated  to  a  syrup  no  longer  yields  any  deposit 
on  cooling.  It  is  then  to  be  diluted  with  water,  and  saturated  with 
carbonate  of  baryta;  the  filtrate  evaporated  in  an  open  vessel  at  50"  to 
60°;  and  tbe  crystallised  baryta-salt  decomposed  by' sulphuric  acid,  just 
as  in  the  preparation  of  tartrorinic  acid. 

Propertia.  Colonrless  obliqne  rhombic  prisms,  whose  base  is  less 
obliquely  inclined  to  ^e  lateral  edges  than  that  of  the  oryataU  ot 


1 
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tartroirinie  acid.     InodorouB,  with  a  soar  taste^  and  sweeter  even  than 

tartrovinic  aoid. 

Cry»tala»  Gotiriii. 

12  C  72  ....    38-50    38-66 

11  H 11  ....      5-88    ^      5*92 

13  O 104  ...     55-62     55-42 

C«H»Ott+Aq ^ 187     ....  100-00    100*00 

DecomposUiofu.  The  acid  hums  with  a  flame  like  that  of  tartrovinic 
acid;  its  decompositions  by  dry  distillation,  by  treatment  with  nitric  or 
snlpharic  aoid,  and  by  boiling  with  40  pts.  of  water,  are  likewise  the 
same  as  those  of  tartrovinic  acid. 

Combinations.  The  acid  dissolves  very  easily  in  water,  and  is  highly 
deliquescent. 

The  Eac^mavincUeB,  or  ParcOaHrovinatea,  resemble  the  tartrovinates  in 
most  respects,  but  form  less  beautiful  crystals;  and  these  crystals  contain 
a  larger  quantity  of  water  of  crystallisation,  which,  however,  is  given  off 
in  a  dry  vacuum,  so  that  the  residual  salts  agree  in  composition  with  the 
dry  tartrovinates. 

Eacemavinate  of  PoUuh,  —  Obtained  in  the  same  manner  as  the  tartro- 

vinate.     Colourless,  four-sided  and  apparently  square  prisms,  truncated 

at  the  terminal  edges  (compare  Prevostaye,  N.  Ann.  Chim.  Phys.  3,  140). 

The  crystals  have  the  taste  of  tartrovinate  of  potash.     Give  off  7'65  p.  o. 

water  in  a  dry  vacuum. 

QyttaU,  Gn^iin. 

KO 47-2     ....     20-15    19-95 

C»H»C" 1690    ....     72-16 

2  HO 180    ....       7-69    7-65 

CMH»K0»  +  2Aq 234-2     ....  10000 

The  acid  added  in  excess  to  an  aqueous  solution  of  potash  precipitates 
a  fine  powder. 

JRacemovinate  of  Soda.  —  The  acid  forms,  with  aqueous  soda^  even 
when  the  latter  is  in  excess,  a  precipitate  which  is  insoluble  in  cold 
water,  and  increases  on  adding  the  aoid  in  excess. 

Baeemovinate  of  Baryta.  —  Preparation,  vid.  np.  —  Small  white  needles 
nnited  in  nodules;  they  give  off  6*95  p.  c.  water  in  a  dry  vacuum,  dis- 
solve in  hot  water  much  more  readily  than  in  cold,  are  insoluble  in 
absolute  wood-spirit,  and  in  95  per  cent,  alcohol. 

CrytiaU.  Go^rin. 

B»0 76-6  ....  29-06  28-74 

12  C 72-0  ....  27-32  2762 

11  H 110  ....  417  4-24 

13  0 1040  ....  39  45  39*40 

C»H»B«0"  +  2Aq 263-6    ....  100-00     10000 

^ordiorWKi&t  forms,  with  the  acid,  a  precipitate  which  dissolves  in 
excess  of  that  acid;  Ztme-water,  a  precipitate,  insoluble  in  racemovinic 
but  soluble  in  nitric  acid. 

The  dilute  acid  dissolves  tine  and  iron,  with  evolution  of  hydrogen. 

It  forms  a  white  precipitate  with  neutoal  acetate  of  lead. 


precipitaie  consiating  ot  delicate  white  needles.  —  2.  The  coneentiKted 
solntion  of  the  potaah  or  baryta-salt,  added  to  eolation  of  nitrate  of  silver, 
likewise  throws  down  needles,  which,  after  being  washed  in  the  dark  with 
cold  water,  and  dried  below  50°,  give  off  nothing  in  va«no  over  oil  of 
vitriol;  tnm  red  and  afterwards  brown  wheu  exposed  to  light;  decompose 
at  100°,  even  nnder  water;  and  are  sparingly  soluble  la  water. 


..     25-26    .. 

3-16    .. 

.,     37-89    .. 

..     33-69     .. 

Ga^rin. 
26-93 

9  H  

u^:=:= 

108 

37-70 

C^H'AgO"   

285 

.  100-00     .. 

10000 

Raoemorinio  acid  dissolves  very  readily  in  alcohol,  bnt  is  insolnblo  i 
'uT.  (Ga^rin.) 


Antitartaiic  Acid. 

G»H*0"  =  CH'0«,0». 

Pabteer.  N.Anrt.  Ohim.  Phyt.  24,  «2;  28,  58.  —  Compt.  rend.  28, 
477;  29,297.— BioT'sReport  upon  Pastede:  Compt.  rend.  29,  433; 
y.  Ann.  Chim.  Fkyt.  28,  09. 

Lavorocemic  arid,  Lmtolarleric  acid. 


c  acid  may  be  retarded  as  the  indifferent  componnd  of  tartaric  :< 

arid  with  an  eqnal  quantity  of  another  acid,  viz. Antilartarie  acid,  which  | 

agrees  exactly  with   tartaric  acid  in  most  of  its  properties,   but  with  r 

regard  to  crystalline  form,  thermo-electricity,  and  action  upon  polarised  I 

light,  exhibits  diametrically  opposite  characters,  these  characters  com-  I 

pletely  neutralising  one  another  when  the  two  acids  are  combined  in  the  ' 

form  of  racemio  acid.  I 

Rocemic  acid,  and  most  of  its  ^alts,  crystallise  from  tlieir  aqueous  I 

Bolntiong  unaltered;  but  on  evaporating  and  cooling  a  solution  of  racemata  [ 

of  soda  and  ammonia,  or  of  racemate  of  soda  and  potash,  we  obtain, 
instead  of  a  double  racemate,  equal  weights  of  two  Kinds  of  crystals,  , 

which  have  the  same  form,  the  one  being,  in  fact,  the  exact  reflected  | 

image  of  the  other,  but  exhibit  certain  hemihedral  faces,  which  in  one  i 

kind  of  crystal  (identical  with  that  of  tartrate  of  soda  and  ammonia, 
or  of  eoda  and  potash),  are  eituatoil  to  the  rigiit,  and  in  the  other  kind,  I, 

which  may  be  called  antitartrate  of  soda  and  ammonia  or  potasL,  to  the 
left,  when  the  crystal  is  held  in  the  same  position  before  the  face.     Each  | 

of  these  two  kinds  of  crystab  dissolved  by  itself  in  water  produces  , 

rotation  to  the  right  or  to  tbe  left,  and  when  added  to  dilute  solutions 
of  lime-salts,  throws  down  tartrate  or  antitartrate  of  Imie,  but  only  after 
some  time;  but  the  united  solntion  of  the  entire  mass  of  crystals,  as  also 
the  mother-liquor,  exhibits  no  rotatory  power,  behaves  like  racemate  of 
potash,  and  when  added  to  lime-salts,  immediately  throws  down  an 
amorphous  powder,  or  delicate  laminie.  The  two  kinds  of  crystals  are 
elected  oat  by  examining  the  position  of  their  hemihedral  faces,  and  | 
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purified,  each  for  itself,  by  recrystallisation,  the  motber-liqaor  retaining 
the  small  quantity  of  racemate,  which,  as  it  is  impossible  to  effect  a 
complete  separation  of  the  two  kiuds  of  crystals  by  mechanical  selection^ 
has  been  reproduced  from  the  two  opposite  salts  when  redlssolved  in 
water. 

When  the  crystals  thus  purified,  whose  hemihedral  faces  lie  to  the  right. 
are  dissolved  in  water,  the  solution  precipitated  by  nitrate  of  lead,  ana 
the  washed  precipitate  decomposed  by  dilute  sulphuric  acid,  Dextroracemie 
acid  is  obtained,  which,  from  all  experiments  made  with  it,  appears  to 
agree  in  every  respect  with  tartaric  acid.  —  By  applying  the  same  treat- 
ment to  those  crystals  whose  hemihedral  faces  are  situated  to  the  left,  we 
obtain  AntitarUiric  or  LcBvaracemic  acid. 

The  separation  of  the  two  acids  may  likewise  be  effected  by  means 
of  the  compounds  of  racemic  acid  with  cinchonicine  and  cninicine. 
From  a  solution  of  cinchonicine  in  lucemio  acid,  antitartrate  of  cincho- 
nicine crystallises  out,  first  at  a  certain  degree  of  concentration;  from  a 
solution  of  racemato  of  chinicine,  the  tartrate  crystaHises  first. 

Prope7ii€$,  The  crystals  of  antitartaric  acid  agree  exactly  in  appear- 
ance, form,  magnitude  of  angles,  specific  gravity  (1*75),  composition, 
solubility  in  water,  &c.,  with  tartaric  acid,  with  exception  of  the  three 
following  physical  properties. 

1.  Crystalline  Form:  When  a  crystal  of  tartaric  or  antitartaric  acii 
(Fig.  109)  is  held  towards  the  observer  in  such  a  position  that  tlie  i-faoe 
shall  be  opposite  to  the  eye,  and  below  t  shall  be  the  /-face  (concealed 
in  the  figure),  above  i  the  «-  and  ^faces,  and  right  and  left  of  i  the 
a-faces,  then,  in  the  crystal  of  tartaric  acid,  there  will  be  found  two 
othei:  faces,  leading  to  an  irregular  tetrahedron,  the  upper  between  a,  t,  ^, 
and  t,  the  lower  between  a,  i,  and  /,  which  two  faces  are  wanting  to  the 
left  of  i;  in  the  crystals  of  antitartaric  acid,  on  the  contrary,  these  two 
faces  occur  on  the  left,  but  are  wanting  on  the  right.  Sometimes  the 
faces  which  are  usually  deficient  are  found  in  the  crystals  of  both  acids; 
but  less  developed. 

2.  ThemKhdectrieity :  During  the  cooling  of  a  heated  crystaJ  of  tar- 
taric acid,  positive  electricity  appears  on  the  right-hand  side;  but  anti- 
tartaric acid,  under  the  same  circumstances,  exhibits  positive  electricity 
on  the  left  side. 

3.  Circular  Polarisation:  Antitartaric  acid  dissolved  in  water  at  a 
given  temperature  and  a  given  degree  of  concentration,  turns  the  plane 
of  polarisation  to  the  left,  to  the  same  amount  as  tartaric  acid  turns  it  to 
the  right.  Boracic  acid  increases  this  rotatory  power  of  antitartaric  acid 
to  the  left  exactly  in  the  same  degree  as  that  of  tartaric  acid  to  the 
right.  (Biot,  p.  27.) 

Racemic  acid,  on  the  contrary,  and  all  its  salts  form  homohedral 
crystals  which  do  not  exhibit  either  thermo-electricity  or  rotatory  power. 

Crystallised  antitartaric  acid  contains  31-90  p.  c.  C,  402  H,  and 
6408  0. 

When  equal  parts  of  antitartaric  and  tartaric  acid  (the  latter  either 
the  ordinary  acid  or  that  prepared  from  racemic  acid)  are  mixed  in 
concentrated  solution,  great  heat  is  evolved,  and  racemic  acid  produced, 
the  crystallisation  of  which  causes  the  mixture  to  solidify. 


ANTITARTARIC  ACID.  S6T 

The  AfUUartraJta  or  LcevoracenuUes  agree  completely  with  the  tartrates 
in  specific  gravity,  double  refraction,  composition,  solubility,  &c.,  but 
they  likewise,  though  with  similar  crystalline  forms  and  equal  angles, 
exhibit  opposite  bemihedry,  thermo-electricity  and  rotation.  For  the 
peculiar  telation  of  the  lime-salt  dissolved  in  hydrochloric  acid  towards  polarised  light, 
see  that  salt.  Equal  parts  of  the  antitartrate  and  tartrate  of  the  same 
base  dissolved  in  water  combine  immediately  and  form  a  racemate. 

J^etUral  Antitartrate  of  Ammonia  generally  forms  the  same  c^stals 
with  the  same  angles  as  the  tartrate,  only  with  opposite  hemihedry. 
Fig,  89,  with  easy  cleavage  parallel  to  i.  In  tartrate  of  ammonia^  there 
occur  to  the  right  of  m,  first  two  hemihedral  faces,  then  the  two  o-facesj 
whereas  to  the  left  of  m,  the  two  o-faces  present  themselves  immediately; 
in  antitartrate  of  ammonia,  the  arrangement  of  the  faces  is  the  reverse.  — 
The  crystals  of  the  latter  contaip  26*3  p.  c.  C  and  66  H,  and  are  there- 
fore, like  the  tartrate,  =  C®H*(NH*W*'.  Its  aqueous  solution  produces 
a  rotation  to  the  left  as  strong  as  that  produced  by  tartrate  of  ammonia' 
to  the  right.  —  A  solution  strongly  supersaturated  with  ammonia,  some- 
times deposits  irregular  tetrahedrons,  which,  when  taken  out  ot  the 
mother-liquor,  become  opaque  in  the  interior.  [Respecting  the  indices  of 
refraction,  &c.  of  this  and  the  two  following  salts,  vid.  S6narinont,  J^.  Ann.  Ckim* 
Phff9.  33,  391 ;  Pogg,  86,  35 ;  abstr.  Compt,  rend.  33,  447  j  Jahresber,  1851,  161.] 

Antitartrate  of  Soda  and  Ammonia.  —  Preparation  (comp.  p.  365).  — 
1  pt.  of  racemic  acid  is  neutralised  with  carbonate  of  sodtt  and  1  pt.  with 
ammonia,  the  mixture  concentrated,  and  then  either  left  to  evaporate 
freely  or  cooled,  whereupon  it  yields  the  two  kinds  of  crystals  in  exactly 
equal  quantities,  whether  the  quantity  of  tnother-liqnor  which  remains 
be  large  or  small.  The  resulting  crystals,  )^hich  resemble  those  of 
Rochelle  salt  (Fig.  80),  exhibit  two  additional  faces,  one  below  the  other. 
ytmdyy,  between  p  and  m.  Moreover,  in  the  crystals  of  tartrate  of 
soda  and  ammonia,  there  occurs  a  truncation-face  between  p  and  ii  on 
the  riffht  side  (as  well  as  diametrically  opposite),  and  in  those  of  anti- 
tartaric  acid  on  the  left  (sometimes  the  oppositely  situated  ifaces  are 
likewise  present,  but  less  developed).  It  is  by  this  character  that  the 
difierence  of  the  two  crystals  is  recognised,  and  their  separation  effected^ 
after  they  have  been  freed  from  the  mother-liquor  by  pressure  between 
paper.  As  it  is  not  possible  to  effect  a  very  complete  separation  of 
crystals  which  have  grown  together,  they  must  be  dissolved  in  the 
heated  mother-lianor,  the  ammonia  being  replaced  as  it  evaporates, 
whence,  after  a  lew  days,  they  are  deposited  separately,  provided  the 
solution  is  not  too  concentrated.  The  picking  out  of  the  crystals  is  best 
performed  in  the  morning,  because,  as  the  temperature  rises,  the  hemi- 
hedral faces  are  rendered  less  distinct  by  partial  solution  of  the  crystals. 
The  selected  crystals  are  purified  by  recrystallisation  from  water,  race- 
mate  of  soda  and  ammonia  then  remaining  in  the  mother-liquor,  and 
separating  into  the  two  kinds  of  crystals  on  further  evaporation.  The 
specific  gravity  of  the  crystals  (like  those  of  tartrate  of  soda  and 
ammonia)  is  V576.  They  dissolve  (exactly  like  the  tartrate)  in  3*74  pts. 
of  water  at  0°. 

Antitartrate  of  Soda  and  Potash.  —  May  be  prepared  in  the  same 
manner,  or  by  saturating  antitartaric  acid  half  with  soda  and  half  With 
potash.  Isomorphous  with  the  preceding  salt,  and  also,  with  excep- 
tion of  the  oppositely  placed  hemihedral  faces,  with  Rochelle  salt.  The 
first  mode  of  preparation  sometimes  yields  iBdiyidual  homohedtaEl  crystals, 
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some  of  wliich  are  foand  (by  the  reaction  with  lime-salts)  to  be  racemates 
(or  mixtures  of  tartrate  and  antitartrate)  while  others  behare  like  one  or 
the  other  of  these  salts. 

AfUitartrcUe  of  Lime.  —  Antitartrate  of  ammonia,  or  one  of  the  above- 
mentioned  doable  salts,  mixed  with  a  dilate  solution  of  a  lime- salt, 
deposits,  after  a  while,  small,  hard,  brittle,  shining  rhombic  prisms,  having 
certain  perfectly  homohedral  truncations  by  which  the j  may  be  converted 
into  octohedrons.  They  contain  14'8  p  c.  C,  4*69  H,  therefore  8  At. 
water  of  crystallisation.  They  agree  exactly,  in  form,  solubility,  &c., 
with  the  crystals  of  tartrate  of  lime,  which  are  likewise  perfectly  honio- 
hedral.  When  mixed  with  the  latter,  they  immediately  form  racemate 
of  lime.  Their  solution  in  hydrochloric  acid  turns  the  plane  of  polari- 
sation of  a  luminous  ray  to  the  right,  whilst  that  of  tartrate  of  lime  in 
hydrochloric  acid  turns  it  to  the  left.  A  dilute  solution  of  a  lime-salt 
precipitated  with  antitartrate  of  ammonia  often  yields  at  first  tufts  of 
needles  having  a  silky  lustre,  and  likewise  containing  8  At.  water  of 
crystallisation;  but  these  when  left  to  stand  till  the  next  day,  are 
converted  into  separate  octohedrons. 

A  mixed  solution  of  antitartrate  and  tartrate  of  soda  and  ammonia 
mi:ifed  with  a  dilute  solution  of  a  lime  salt,  instantly  forms  a  precipitate 
of  racemate  of  lime. 

Ammonio-antimanic  Antitartrate.  •—  The  solution  yields  at  first  tetra- 
hedrons perfectly  similar  to  those  of  the  corresponding  tartrate  (p.  298), 
then,  by  evaporation  of  the  mother-liquor,  right  rhombic  prisms  containing 
1405  p.  c.  C,  and  3*49  H,  therefore  4  At.  water  of  crystallisation,  which 
is  more  than  the  tetrahedrons  contain;  the  rhombic  crystals  are  trun- 
cated on  two  oppositely  situated  edges  between  p  and  u,  whereas  the 
right  rhombic  prisms  of  the  corresponding  tartrate  possess  the  oppositely 
placed  truncation-faces. 

Potasno-antimanic  Antitartrate.  —  Transparent,  colourless,  shining 
crystals,  having  exactly  the  appearance  of  tartar-emetic,  but  likewise 
with  an  opposition  in  the  alternate  development  of  the  o-faces.  For  the 
figure  see  Pasteur's  memoir.  The  specific  gravity  of  the  crystals  is  2"477 
(while  that  of  the  crystals  of  tartar-emetic  is  2*557);  they  contain  14*45 
p.  c.  G  and  1*47  H,  and  their  aqueous  solution  turns  the  plane  of  pola- 
risation of  a  luminous  ray  to  the  left,  as  much  as  an  equally  strong 
solution  of  tartar-emetic  turns  it  to  the  right.  (Pasteur.) 

%.  The  exact  similarity  of  tartaric  and  anti tartaric  acid,  exhibited  in 
the  compounds  just  described,  exists  only  so  long  as  these  acids  are 
combined  with  optically  inactive  substances.  Their  compounds  with 
optically  active  bodies  exhibit,  on  the  other  hand,  neither  similar  com- 
position nor  equal  solubility;  neither  are  they  similarly  affected  by  rise 
of  temperature.  In  many  instances,  indeed,  the  one  acid  is  capable  of 
forming  compounds  which  cannot  be  obtained  with  the  other.  Thus,  acid 
tartrate  of  ammonia  combines  in  equal  numbers  of  atoms  with  optically 
active  acid  malate  of  ammonia  (p.  213);  but  acid  antitartrate  of  am- 
monia does  not  form  any  such  compound.  —  The  compound  of  anti- 
tartramide  with  optically  active  malamide  is  much  more  soluble  than  the 
corresponding  compound  of  tartraroide,  and  differs  from  it  in  crystalline 
form  (p.  345).  —  Asparagine  forms  a  beautifully  crystalline  compound 
with  tartaric  acid,  but  with  antitartaric  acid  only  a  syrupy,  non-crystal- 
lising liquid.  -—Similar  differences  are  observed  in  the  compounds  of  the 


anil  dissolvea  readily  in  absolute  alcohol;  whereas  the  neutral  anti- 
tartrate  contains  only  2  At,  water,  and  thongh  it  likewise  ^ves  off  its 
water  at  100°,  and  from  that  point  upwards  exhibits  tlie  same  com- 
position as  the  tartrate,  ran  nevertheless  support  a  temperature  of  140° 
witfaoat  becoming  colonred;  it  ie  also  bat  sparingly  soluble  in  absolutft 
atcobol.  —  The  tartrales  and  antitartrates  of  bracine  also  differ  in  ciys- 
talline  form,  solebility,  &c.  —  The  corresponding  salts  of  strrcbmne 
contwn  e<]nal  quantities  of  wat«r  of  crystallisation,  bat  differ  in  the  force 
with  which  they  retain  their  water,  also  in  form  and  in  solubility. 

The  rotatory  powers  of  the  two  opposite  acids  are  altered  in  an 
eqnal  degree  by  combination  with  an  optically  inactiTS  substance.  Bach 
as  potash;  but  combination  with  an  active  substanoe,  such  as  oinchonioe, 
increases  the  rotatory  power  of  the  one  acid  i/hile  it  diminishes  that  of 
the  other,  and  if  its  own  optical  power  be  sufficiently  great,  may  even 
reverse  it.  (Pasteur.) 


t>  Inactive  Tartaric  Acid. 

CH'0'*=CH*0',O*. 

Pasteur.     Compt.  rend.  37,    162;  Ann.   Pharm,  88,  212;   CAem.  Soe 
Qu.  J.  6,  277. 

Obtained  from  ordinary  tartaric  or  antitartario  acid  by  the  same  process 
as  artificial  racemio  acid,  vii.,  by  heating  the  tartrate  or  antitartrate  of 
oinchonine.  When  the  racemic  acid  thereby  produced  has  been  pr^ 
cipitated  as  a  lime-salt,  the  liquid,  if  immediately  filtered,  deposits,  idtat 
24  hours,  crystals  of  inactive  tartrate  of  lime,  from  which  the  acid  may 
be  obtained  by  the  action  of  sulpburic  acid.  The  formation  of  the 
inactive  tartaric  acid  takes  place  at  the  expense  of  the  racemic  acid  pre- 
TJously  formed;  for,  when  raceraate  of  cinchonino  is  kept  for  some  hours 
at  170°,  a  large  proportion  of  the  racemic  acid  is  converted  into  inactive 
tortaric  acid. 

Inactive  tartaric  acid  is  identical  in  composition  with  ordinary 
tartaric  acid,  and  resembles  it  in  all  its  properties,  excepting  that  it  has 
no  action  upon  polarised  light.  It  is  distinguished  from  racemio  acid  by 
not  being  divisible  into  two  oppositely  active  acids.  It  is  crystalliaable, 
and  forms  salts  quite  equal  in  beauty  to  the  tartrates  and  raeematea. 
(Paateor.)  IT. 


^ 
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FURFBNB^SBRUa.      C^^H*. 

a.     Oxygen-nucleus.    C"H*0*. 

PurfdroL 

C"H*0*=C*«H*0»,0«. 

DbBEREiNEK.   (1831.)    Schw,  63,  368.  — Ann,  Pharm.  3,  141;  J.  pr 

Chem.  46,  167. 
Stenhouse.    Ann,  Pharm.  35,  801;  also  PhU,   Mag.  J,   18,   122. — 

Further:    Ann.  Pharm.  74,  278;  abstr.  Pharm.  Centr.  1850,  625; 

Phil.  Mag.  J.  37,  226;  InstU.  J  850,  412. 
G.  FowNES.     Phil.   Tram.  1845,   253;  also  Ann.  Pharm.  54^  52. — 

Further:  Pharm.  J.  Tram.  8,  113. 
Cahours.     N.  Ann.  Chim.  Phys.  24,  277;  also  Ann.  Pharm.  69,  82; 

also  J.  pr.  Chem.  46,  45. 

Ari^eUi  (HI  rf  Ant*,  kUn$iHeket  AmiUen^L 

Formation.  1.  Bj  heating  sugar  with  moderately  dilute  sulphuric 
acid  and  peroxide  of  manganese.  (Dobereiner.)  —  2.  By  heating  bran 
(Morson  &  Fownes)  or  flour  (Stenhouse,  Fownes)  with  moderatelv  dilnte 
sulphuric  acid.  —  When  sugar,  starch,  or  saw-dust  is  distilled  witli  dilnte 
sulphuric  acid  without  manganese,  no  furfurol  is  obtained.  (Dobereiner.) 
—  Cahours  likewise  obtained  none  from  pure  starch,  woody  fibre,  or 
gluten  with  dilute  sulphuric  acid;  and  bran  distilled  merely  with  water, 
likewise  yielded  no  furfurol.  According  to  Stenhouse,  on  the  other 
hand,  chips  or  shavings  distilled  with  dilute  sulphuric  acid,  yield  furfurol; 
also  linseed  cake,  the  woody  shell  of  the  cocoa-nut,  and  mahogany.  The 
furfurol  obtained  from  mahogany  is  very  free  from  resin,  and  more  easily 
purified  than  that  obtained  from  other  sources.  According  to  Emmet 
{SUl.  Amer,  J.  32,  140;  also  J.  pr.  Chem.  12,  120),  sugar,  starch,  gam, 
and  wood,  distilled  with  sulphuric  acid,  so  far  diluted  as  not  to  exert  any 
carbonising  action,  yields  at  100",  scarcely  anything  but  furfurol;  but  as 
soon  as  the  residue  blackens,  nothing  but  formic  acid  is  obtained.  — 
%.  Fownes  likewise  obtained  only  indistinct  indications  of  furfurol  by 
distilling  starch  with  dilute  sulphuric  acid,  and  from  recently  washed 
linen,  not  a  trace.  He  is  of  opinion  that  the  source  of  the  furfurol  is  to 
be  found  in  the  matter  which  lines  the  interior  of  the  vegetable  cells, 
called  by  Payen,  malHre  incruttante.  — 3.  By  heating  bran  with  a  very 
strong  solution  of  chloride  of  zinc.  The  greater  the  quantity  of  starch 
in  the  bran,  the  smaller  is  the  quantity  of  furfurol  obtained,  rure  starch 
and  pectin  distilled  with  chloride  of  zinc,  do  not  yield  furfurol.  Bran 
distilled  -with  chloride  of  calcium  does  not  yield  furfurol^  but  possibly 


4.  Furriirol  ia  likewise  found  among  tbe  products  of  the  dry  diatillatiou 
of  eugar.  (Vfilckel,  Ann.  Fharm.  85,  59.)  IT. 

Preparation,  1.  One  part  of  eugar  is  distilled  with  3  pts.  of  in«i- 
ganese,  3  pte.  of  oil  of  ritnol,  and  5  pts.  of  water;  the  formic  acid  in  the 
distillate  saturated  with  carbonate  uf  soda;  the  liquid  redUtilled;  the 
distillate  saturated  with  chloride  of  calcium;  and  lastly,  the  furfurol  dia- 
tilled  off.  (DiJbereiner.^  —  2,  One  part  of  wheat-Qoar  or  saw-dust  is 
distilled  with  1  p^  of  oil  of  vitriol  diluted  with  an  equal  bulk  of  water  in 
a  copper  still,  which  may  be  half  filled  with  the  mixture,  the  distillation 
being  coniinned  till  the  residue  begins  to  char;  the  distillate,  together 
with  about  as  much  water  as  was  at  first  used,  poured  back  into  the  still; 
the  liquid  redistilled  nearly  to  dryness;  the  formic  and  eulphuruue  acids 
in  the  distillate — which  is  rendered  milky  by  the  furfurol — saturated 
with  hydrate  of  potash,  which  colours  the  liquid  yellow;  one-fourth  of 
the  liquid  then  distilled  off;  the  resulting  distillate  mixed  with  a  large 
quantity  of  chloride  of  calcium  and  partially  distilled;  and  this  process 
repeated,  if  necessary,  till  the  greater  part  of  the  oil,  which  is  Burmounted 
by  an  aqueous  solution  of  itself — is  obtRined  in  the  free  state.  By  this 
process,  100  pts.  of  flour  yield   052  pts.  of  furfurol.    (Stenhouee.)  — 

3.  Two  parts  of  oatmeal  are  heated  with  2  pts,  of  water  and  I  pt.  of 
oil  of  vitriol  in  a  still,  and  the  mixture  stirred,  till  (he  pasty  mass  has 
become  liquid  from  formation  of  dextrin;  the  liquid  then  distilled;  1  pt. 
more  of  water  added  as  soon  as  sulphurous  acid  begins  to  escape;  tbe 
distillation  continued  till  sulphurous  acid  conies  off  in  larger  quantity; 
the  whole  distillate  poured  back  into  the  still;  half  of  it  poured  off;  and 
this  half  neutralised  as  in  (2),  with  hydrate  of  potash,  Ac.  (Fownes.J  — 

4.  Two  pts.  of  bran  are  distilled  in  a  similur  manner  with  2  pts.  of  oil  of 
vitriol  and  6  pts.  of  water:  by  this  process,  100  pte.  of  bran  yield  0-8 

Ets.  of  furfurol.  (Fownes.)  In  subsequent  experiments,  Fownes  obtiiined, 
y  distilling  04  oi.  (troy)  of  wfaeHt-bran  with  32  oz.  sulphuric  acid  and 
an  equal  volume  of  water,  1  oe.  of  furfurol;  and  from  64  at.  wheat  flour, 
treated  in  the  Eamo  manner,  about  \\  drm.  of  impure  furfurol.  —  5.  Six 
pts.  of  bran  are  distilled  with  5  pts.  of  oil  of  vitriol  and  12  pts.  of  water  in 
a  capacious  still,  till  a  strong  odour  of  sulphurous  acid  is  emitted,  and  the 
distillate  partially  and  repeatedly  rectified  over  cliloride  of  calcium. 
100  pts.  of  bran  yield  by  this  process  2'6  pts,  of  furfurol  in  all,  part  of 
which  is  held  in  solution  in  the  watery  distillate,  but  may  be  precipitated 
by  ammonia  in  the  form  of  furfuramide.  (Cahours.) — 6.  To  save  the 
repeated  rectifications,  the  first  brau  distillate  may  be  immediately  satu- 
rated with  ammonia;  the  niixtare  set  aside  for  24  hours  in  a  cool  place, 
and  shaken  occasionally ;  the  furfurumide  which  separates  distilled  with 
dilute  hydrochloric  acid  not  in  excess,  and  the  distillate  rectified  over 
chloride  of  calcium.  (Diibeieiner.)  —  T.  7.  According  to  Stenhouse,  the 
most  advantageous  process  for  preparing  furfurol  is  to  distil  bran  with 
more  than  half  its  weight  of  sulphuric  acid  previously  diluted  with  2  pis. 
of  water.  Hydrochloric  acid  may  abo  be  used,  but  it  has  the  disadvan- 
tage of  distilfir.g  over  with  the  oil.  To  obtain  furfurol  in  large  quantity, 
Stenhouse  mixes  32  pounds  of  wheat-bran  with  20  pounds  of  sulphuric  acid, 
diluted  as  just  mentioned,  in  a  capacious  three-necked  glazed  earthenware 
Woulfe's  bottle  (such  a»  are  used  in  the  preparation  of  nitric  and  hydro- 
chloric acid  on  the  large  scale);  distils  by  passing  steam  into  the  mixture; 
neotralises  the  strongly  acid  distillate  with  chnlk;  rectifies  the  distillate 
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repeatedly;  and  separates  the  oil  by  saturatiug  the  liquid  with  common 
salt  and  redistilling:  this  process  yields  from  12  to  13  ounces  of  crude 
furfurol,  containing  a  considerable  quantity  of  acetone. 

Bran  and  chloride  of  zinc  (in  the  proportion  of  3  to  2|^  :  1),  in  the 
state  of  solution  strong  enough  to  form  a  damp  mass  cohering  in  lumps, 
are  distilled  together,  whereupon  water  passes  over  first,  then  furfurul, 
then  hydrochloric  acid,  and  lastly  a  solid  fatty  mass  consisting  of  margaric 
•acid,  with  a  small  quantity  of  a  hydrocarbon.  The  distillate  is  strained 
through  linen,  neutralised  with  potash,  saturated  with  common  salt,  and 
rectified;  and  the  furfurol,  after  being  separated  from  the  water  which 
passes  over  with  it,  is  dried  over  chloride  of  calcium  and  again  rectified. 
The  watery  portion  of  the  distillate  still  contains  a  little  furfurol,  which 
may  be  converted  into  furfuramide  as  in  (6).  Six  pounds  of  bran  thus 
treated  yielded  from  1  to  2  oz.,  and  sometimes  more  of  furfurol;  bran 
containing  a  larger  proportion  of  starch  yielded  less.  (Babo,  Ann,  Fharm. 
85,  1 00.) 

Crude  furfurol  obtained  from  any  of  the  preceding  sources  is  always 
contaminated  with  another  aromatic  oil,  Afetafutfurol,  which  has  a  higher 
boiling  point;  oxidises  very  readily;  is  for  the  most  part  converted  during 
the  distillation  into  a  brown  resin;  and  when  mixed  with  a  few  drops  of 
strong  sulphuric,  hydrochloric,  or  nitric  acid,  immediately  exhibits  a 
purple  colour,  a  reaction,  formerly  indicated  by  Stenhouse  and  Fownes  as 
characteristic  of  furfurol,  erroneously,  however,  for  pure  furfurol  does  not 
exhibit  it.  Furfurol  may  be  freed  from  metafurfurol  by  repeated  rectifi- 
cation; the  latter  being  less  volatile,  and  much  more  oxidable,  remains 
behind.  The  purity  of  the  product  may  be  tested  by  boiling  an  aqueous 
solution  of  the  furfurol  for  a  few  minutes  with  caustic  potash,  and  treating 
the  dark  yellow  liquid  with  excess  of  sulphuric  or  hydrochloric  acid;  if 
metafurfurol  is  present,  a  deep  red  colour  is  produced;  if  not,  the  colour 
remains  unchanged.  (Stenhouse.)  1". 

Properties,  Colourless  oil.  (Stenhouse,  Dobereiner.)  Colourless  when 
recently  prepared,  but  soon  turns  yellow,  even  in  the  dark,  and  brown 
when  exposed  to  light;  under  water  these  changes  take  place  more 
slowly.  (Fownes.)  Refracts  light  stongly.  (Dobereiner.)  Sp.  gr. 
M006  at  le""  (Stenhouse);  1-168  at  16°.  (Fownes.)  Boils  steadily  at 
161  T"*  (Fownes);  at  162°  (Cahours);  at  168°.  (Stenhouse.)  [Later  cUter- 
minations:  Sp.  gr.  1-1648  at  15  6°.  (Fownes.)  Boils  at  162-8°  to  163*3°, 
in  metallic  vessels,  bar.  29-9  inches  (Fownes);  at  66°.  (Stenhouse.)  The 
lower  boiling  points  found  by  Cahours  and  Fownes  appear  to  be  due  to 
the  presence  of  acetone.  (Stenhouse.)]  Volatilises  unchanged.  Vapoar- 
density  =  3*344  (Cahours);  3'49.  (Fownes.)  Smells  like  a  mixture  of 
the  oils  of  cinnamon  and  bitter  almonds  (Dobereiner,  Fownes),  and  has 
an  aromatic  taste  like  that  of  cinnamon-oil. 


IOC 

......     60     ...     62-50     . 

Stenbouse. 

62-34 

4-40 

33-26 

Fownes. 
....     62-33 
....       4-29 
....     33-38 

Cahours. 
...     62-35 

4  H    

4     ....       4-17     . 

4-26 

4  O    

32     ...      33-33     . 

33-39 

C'«H*0^   . 

96     ....  100-00     . 

C-vapour 

H.gas 

O.iras 

100  00 

Vol. 

10     .... 

4     .... 

2     .. . 

....  10000 

Density. 
4-1600 
0-2772 
2-2186 

....   10000 

o       

Furfu/i^l- vapour 

6-6558 
3-3279 

merely  turns  yellow,  but  by  itself  it  turns  brown  in  a  few  hours,  auU  ia 
converted  in  the  course  of  yeara  into  a  brown  tar,  which  when  diatilled 
with  water,  givee  off  the  undeco  in  posed  portion  of  the  furfurol,  together 
with  ft  small  quaotitT  of  formic  acid,  and  leaves  a  pitchy  residue,  inso- 
luble in  water,  but  soluble  in  potash,  and  preoipitatcil  therufronk  by  acida. 
(Fownes.)  —  3.  With  CAion'ne  it  merely  forma  black  resinous  prodacta. 
(Cahours.)  —  4.  Hot  Xilric  acid  {even  wLun  dilute,  according  to  Cabours), 
converts  it,  with  violout  evolution  of  nitrous  fumes,    into  uxalio  B«id. 

(Fownes.)  —  M  etd  Furfurol  u  con  verted  by  nitric  acid  into  oxypicric  or  aomc  aimilar 
■dd.  (SMuLoumO— 3.  By  Bulphurio  acid  with  Peroxide  of  Manganete. 
or  by  Ckromie  acid,  it  ifl  quickly  converted  into  a  brown  substance, 
(Cahoars.)  — 6.  The  solution  of  furfurol  in  cold  f?^  of  Vitriol  decom- 
posea  when  heated,  with  formation  of  aulphurous  acid  and  charcoa), 
(Fownes.)  —  7.  Cold  Hydrochloric  acid  imparts  to  it  a  fine  red,  hot  hydro- 
cbluric  acid,  a  dark  brown  colour.  (Stenhouse.)  It  behaves  with  strong 
hydrochloric  acid  in  the  same  manner  as  with  oil  of  vitriol.  (Fownes.) 
[Pure  furfurol  is  converted  by  strong  hydrochloric  or  sulphuric  acid  into 
a  black-brown  resin,  without  previous  red  colouring;  metofurfnrol  is 
coloured  purple  by  those  acida,  and  also  by  nitric  acid.  (Steubuuse,  Ann. 
J>!iarm.7i,  282.)J  —  8.  It  dissolves  slowly  in  cold,  more  quicltty  iu  hot 
potath-ley,  and  is  preoipitnted  therefrom  by  acids,  in  the  form  of  a  reain. 
(Fownea.)  It  is  not  decomposed  by  aqueous  ornlcoholic  potash,  but  when 
heated  with  solid  hydrate  of  potash  it  ia  converted  into  a  reain.  (SteU' 
house.)  —  9.  PoUutium  decomposes  it  with  evolution  of  gas.  (Steuhouse.) 
—  Potassium  acts  but  slowly  upon  it  in  the  cold,  but  when  heated  with 
it,  pmdaces  fiery  explosion  nnd  separation  of  charcoal.  (Fownes.)  — 
10.  "With  Airnnimia,  furfurol  forms  furfuramide.  (Fownes,  p.  376)  — 
If.  Other  products,  not  of  basic  character,  are  likewise  formed.  When  fur- 
furol purified  by  diatillatiim  over  lime,  viaa  treated  with  ammonia,  and  the 
molher-liquor  separated  from  the  furfuramide  evaporated,  it  deposited 
long  crystalline  nee'lles  of  a  black-brown  deliquescent  substance,  which 
eiihibited  an  acid  reaction  when  diaaolved  in  water,  and  gave  oS* ammonia 
on  being  heated  with  potash  or  with  lime.  In  the  lalter  case,  a  neutral, 
deliquescent,  crystallisahle  lime-salt  was  formed,  containing  an  acid  not  yet 
examined.  (Svanberg  &  Bergatrand,  J.pr.  Chem.  6G,  230.)  1[.  — 11.  With 
Svlphidt  of  AnMionium,  furfurol  forma  thiofurfol.  (Cahoura,  p.  374.)  — 
[Mctsfuifurol  don  not  form  uij  crfBUllina  amide  with  immuDia,  but  ii  converted 
bj  that  bod]!  into  s  brown  resiaoua  IDUS.  (Stenbonae.)] 

Combinationt.  Furfurol  dissolves  pretty  abundantly  in  Water,  im. 
parting  its  odour.  (Dbbereiner  &  Stenhonae.)  — MetEfurfurol  is  leu  soluble. 
(Stenhou»e.)  — Furfurol  dissolves  in  12  pts.  of  water  at  15-6°;  (Fownes,) 
in  H  pte.  at  13°  (Stenhonee). 

Furfurol  dissolves  in  cold  Oil  of  Vitriol  with  splendid  purple-red  colonr, 
[without  colour  when  free  from  metafurfurol  -(S  ten  house),]  and  ia  sepa- 
rated from  the  solution  by  water.  (Fownes.) 

It  dissolves  lodiiu  abundantly,  without  violent  action.  (Stenhonse.) 

It  dissolves  in  9  pts.  of  strong  aqueous  ammonia  at  135°.  (Sten- 
house.) 

It  diasolvea  very  readily  in  Alcohol.  (Stenhouse,  Fownes.) 

%.  FucusoL.  —  Obtained  by  treating  sea'weed,  e.  g,  Fueta  nodotuM, 
F.  wtieuiatut,  F.  tarratui,  &o.  with  dilute  sulphuric  acid,  in  the  same 
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manner  as  bran  is  treated  for  the  preparation  of  furfurol  (p.  371,  7). 
The  oil  thus  obtained  contains  a  large  quantity  of  acetone,  which  may 
be  removed  by  washing  with  water,  redistilling  at  a  lower  temperature, 
and  rejecting  the  first  portion  which  passes  over.  It  also  contains  meta- 
furfurol,  or  a  similar  impurity,  from  which  it  may  be  separated  by 
repeated  rectification  with  water,  as  in  the  purification  of  furfurol. 
Lastly,  it  is  dried  over  chloride  of  calcium  and  redistilled.  The  quantity 
of  fucusol  thus  obtained  from  sea-weed,  is  only  about  a  fourth  of  that 
of  the  furfurol  obtained  from  bran.  (Stenhouse,  Ann.  Fharm.  74,  284.) 

Fucusol  resembles  furfurol  in  most  of  its  properties.  When  recently 
prepared,  it  is  colourless,  but  turns  yellow  and  brown  in  a  few  days, 
especially  when  it  contains  metafurfurol.  In  the  pure  state,  it  may  be 
kept  unaltered  for  a  long  time  iu  hermetically  sealed  tubes.  Sp.  gr.  1'150. 
Boiling  point  1)etween  171^  and  172^  (Stenhouse.) 


60    .. 

4     .. 

..     62-50    .... 
4-17 

StenhouM, 

10  c 

4  H    

....     6219 
....       4-43 

....       OO-uO 

....     62-59     ....     62-32 

4  O    

32    .. 

....     32-82     ....     33-20 

C»0H*O*  96     ....  100*00     100-00     ....  100-00      ...  100  00 

Isomeric  with  farfurol ;  Stenhouse  gives  the  formula  C^H'O* ;  he  does  not  appear 
to  have  determined  the  Tapour- density. 

Fucusol  is  much  less  stable  than  furfurol.  Sulphuric  acid  colours  it 
yellowish  brown,  hydrochloric  acid  green,  and  nitric  acid  light  yellow;  if 
however  it  contains  metafurfurol,  all  these  acids  colour  it  purple-red. 
Potash-ley  colours  it  yellow  at  first,  but  the  colour  afterwards  changes  to 
dark-red.  It  imparts  a  deep  yellow  colour  to  the  skin,  and  on  moistening 
the  yellow  spots  with  aniline,  a  rose-colour  is  produced  (the  same  reac* 
tion  is  exhibited  by  furfurol).  —  With  ammonia  fucusol  forms  fucusamide 
isomeric  with  furfuramide,  and  with  sulphide  of  ammonium  it  fonns  thio-> 
fucusol  isomeric  with  thiofurfol,  (Stenhouse.) 

Fucusol  dissolves  in  14  pts.  of  water  at  13°,  and  in  12  pts.  of  strong 
aqueous  ammonia  at  13*5°.  (Stenhouse.) 

Moss  {Sphaffnum)  and  Tarions  species  of  Uchen,  Ceiraria  itiandiea^  Utneat  Rama' 
/tfia,  &c.,  distilled  as  above  with  dilute  sulphuric  add,  yielded  an  oil  which  appeared  to 
be  identical  with  fucusolt  inasmuch  as  it  formed  with  ammonia  an  amide,  which,  when 
treated  with  boiling  potash-Iej,  formed  a  difficultly  cnrstallisable  base  whose  platinum- 
salt  crystallised  in  the  same  form  as  that  of  fiiousine  (p.  383).  Fern  {Pteru  aqiaUma) 
yielded  an  oil  whidi  appeared  to  be  intermediate  in  its  properties  between  fbrfurol  and 
fucusol,  the  base  formed  by  treating  its  amide  with  potash  crystallising  with  facility  and 
in  the  same  form  as  fur^uine,  while  the  platinum-salt  resembled  that  of  fucusine. 
(Stenhouse.) 

ThiofiirfoL 

C»»H«0»S»=C"H<O»,S». 

Gahours    (1848).    3^   Ann.   Chim.  Fhys.  24,  281;  also  Ann,  Pharm. 
69,  85;  also  J.  pr.  Chem.  46,  45, 

Formation.  By  the  action  of  sulphide  of  ammonium  on  furfurol;  or 
of  sulphuretted  hydrogen  on  furfuramide. 

CiOH^O*  +  2NH*S  =  C»«H^02S«  +  2HO  +  2NH»j 
and 

C»NSH«0«  +  6HS  »  3CWH<03S«  +  2NH*. 


JO  c 
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A  H 

4 

20     

16 

2  S 

32 

THIOFURFOL.  375 

Preparation.  Sulphuretted  hydrogen  ia  slowly  passed  through  a 
solution  of  furfuramide  in  a  large  quantity  of  alcohol,  and  the  pred* 
pitated  powder  washed  with  alcohol.  (Gahours.)  —  Fucusamide  similarly 
treated  yields  thiofucusol^  isomeric  with,  and  similar  in  every  respect  to, 
thiofurfol.  (Stenhouse.) 

Properties.  YeUowish  crystalline  powder.  If  the  sulphuretted  hydro- 
gen he  passed  quickly  through  a  warm  concentrated  alcoholic  solution  of 
furfuramide,  the  thiofurfol  separates  in  the  form  of  a  resin,  hut  with  the 
same  composition,  (Gahours.) 

Cahours.  Stenhonae. 

pulverulmt.    retinoHi.  TMq/ucwoi, 

....     53*58    53-71     ....    53-29  ....    53-12 

...      3-57    3-69    ....      3-82  ....      395 

...     14-28     14-32     ....     14-72  ....     14-28 

...     28-57     28-28     ....     28-17  ....     28-66 

CWH<0«S»    112    ....  100-00     10000    ....  10000    ....  100-00 

Stenhoase'B  tbiofncuBol  wai  precipitated  firom  a  cold  alcoholic  aolvtion  of  fucu- 
samide. 

DecomposUions.  1 .  Thiofurfol  melts  when  heated,  and  yields  a  tub* 
limate  of  C"H"0*  {vid.  inf.).  [Probably  thus : 

2C»H*0»S«  -  CWH«0*  +  2CS>.] 

2.  When  heated  in  contact  with  the  air,  it  diffuses  a  strong  repulsiye 
odour,  and  bums  with  a  bluish  flame,  somewhat  smoky,  and  with  the 
odour  of  sulphurous  acid.  (Cahours.) 

The  compound,  C"H®0*,  purified  by  two  crystallisations  from  alcohol, 
appears  in  colourless  or  yellowish,  iridescent,  long,  hard,  easily  friable 
needles. 

It  is  yiolently  attacked  by  nitric  acid,  and  oonyerted  into  oxalic 
acid.  * 

It  is  insoluble  in  cold  water,  but  dissolves  sparingly  in  hot  water, 
whence  it  crystallises  on  cooling;  tolerably  well  in  ether;  and  also  in 
alcohol,  especially  when  warm,  forming  a  solution  which  slowly  turns 
brown  on  exposure  to  the  air.  (Cahours.) 

Cahomn. 

18  C  108    ....    72-97    72-91 

4  H 8     ....       5-41     5-27 

4  O  32     ....     21-62     21-82 


^m~'mmm^imm^m''^mm^im^^^^—^—^m^tm^im^-~^^'mm'^—mmm^^mmm^.mm0^^mmw^mmm^^ 


CWH>0* 148    ....  100-00    100-00 

[Doubtless  bdonging  to  the  ketones  (vii,  214)  »  CiOHK>^  +  C^H<.]    Stenhouse 
obtained  a  umilar  compound  from  thiofucusol,  hut  not  in  sufficient  quantity  for  analysis. 
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Conjugated  Compounds  of  Fttrfurol. 

Forfdramide. 

C»N»H»0'=C»Ad«H»OM 

FowMEs  (1845).  Fhil,  Tram.  1845,  253;  also  Ann.  Fharm.  54,  52. 

Formation  and  Preparation.  Farfurol  set  aside  with  five  times  its 
Tolame  of  aqueous  ammonia,  is  converted  partially  in  a  few  hours,  and 
completely  after  a  lon^r  time,  into  a  yellowish  white,  hulky,  crystalline 
mass  of  furfuramide.  A  mixture  of  aqueous  furfurol  and  ammonia  yields 
the  same  compound  in  a  few  days,  purer  and  whiter  (Fownes) : 

3C»HH>*  4  2NH»  -  C»N«H«0    +  6HO. 

Properties.  The  yellowish  white  crystalline  mass,  dissolyed  in  hot 
alcohol,  crystallises  on  cooling  in  short  needles  united  in  tufts.  Fusible. 
Nearly  inodorous  when  dry.  (Fownes.) 

1*.  Stenhouse  obtained  fucusamide  from  fncnsol,  in  a  similar  manner 
to  the  aboye;  but  as  fucusol  is  much  less  soluble  in  ammonia  than  fur- 
furol, a  larger  quantity  of  ammonia  must  be  used  in  the  preparation, 
and  the  two  liouids  mixed  by  frequent  agitation.  Fucusamide  thus 
obtained  resembles  furfuramide  in  appearance  and  properties,  and  crys- 
tallises from  hot  alcohol  in  groups  of  long  needles.  ^. 

Stenhouie 
Fownes.  {mean) 

Furfwrawide,     Fitcu^amide. 

30  C 180     ....     6717     66-59        ....         6711 

2N 28     ....     10-45     10-43         ....         10*23 

12  H 12     ....       4-47     4-51         ....  4-66 

6  0 48     ....     17-91     18-47        ....         18-00 

C»N«H»0«  268     ....  10000    10000        Z       100-00 

Decompositions.  1.  Furfuramide  bums  with  a  smoky  flame,  and 
leayes  a  snudl  quantity  of  charcoal.  —  2.  When  exposed  to  damp  air,  or 
heated  with  water  or  alcohol,  it  is  slowly  resolved  into  ammonia  and 
furfurol;  acids  produce  this  decomposition  instantly.  (Fownes.)  Fucusa- 
mide is  much  less  stable  than  furfuramide.  (Stenhouse.) — 3.  Furfura- 
mide boiled  with  dilute  potash-ley,  is  converted,  without  the  sli'ghtest 
evolution  of  ammonia,  into  furfurme.  (Fownes.)  Similarly,  fucusamide 
into  fucusine.  (Stenhouse.)  —  4.  Furfuramide  treated  with  sulphuretted 
hydrogen  yields  thiofurfol  (Cahours);  and  fucusamide  yields  thiofucusol. 
(Stenhouse.) 

Combinations.  Furfuramide  is  insoluble  in  cold  waier,  but  dissolves 
readily  in  alcohol  and  ether.  (Fownes.) 


Furforine. 

C"N*H"0*  =  C"N'H"'0',H". 

FowNEB.  (1845.)  Phil.  7'nim.  1845,  253;  also  Ann.  Pkarm.  54,  52. 
Stenhousr.     Ann.  Pharm.  74,  289. 

SvANBBRC  A.  Bekostranp.  —  Oe/oeriifft  of  Akad.  F'orhandlingar,  1844, 
309;  J.  pr.  ChtJn.  6G,  230. 

Formation  and  Preparation.  1.  Dried  furfuramide  is  ndded  to  a 
l&rge  quantity  of  dilute  boiling  potash-ley;  the  liquid  left  tu  cool  slowly 
after  10  to  15  minutes,  whereupon  the  furfurine  which  has  eepaiEited  in 
the  form  of  a  yellowish  oil  solidifies,  and  the  portiun  remainiDg  in  solu- 
tion crystalliees  out;  the  whole  of  the  furfurine  collected  on  a  filter, 
washed  with  cold  water,  and  dissolved  in  excess  of  boiling  aqueous 
oxalic  acid,  from  which  impure  acid  oxalate  of  furfurine  crvstallises  on 
cooling;  this  impure  oxalate  washed  on  the  filter  with  cold  water,  and 
dissolved  in  boiling  water;  the  solution  boiled  for  a  few  minutes  with 
animal  charcoal  previouslr  purified  by  hydrochloric  acid,then  filtered  at  the 
boiling-  heat;  the  pure  wnite  salt  w)iich  separates  on  cooling  dissolved  in 
boiling  water;  the  solution  supersaturated  with  ammonia,  and  filtered  hotj 
and  the  crystals  of  furfurine  which  form  on  cooling  wasbed  with  cold  water. 
(Fownes.)  —  %.  The  crude  base  may  also  be  purified  by  repeated  solution 
in  alcohol  and  precipitation  with  water.  (Svanberg  &  Bergstrand.)  — 
2.  Furfuramide  is  also  readily  converted  into  furfurine  by  heating  it  for 
half  an  hour  to  110° — 120°.  The  resulting  brown  mass  dissolved  in 
alcohol,  and  treated  with  excess  of  oxalic  acid,  yields  acid  oxalate  of 
furfurine,  from  which  the  base  may  be  obtained  as  above.  By  this  means 
furfurine  may  be  prepared  directly  from  fnrfurol,  viz.,  by  passing  dry 
ammoniacal  gas  into  furfurol,  heated  to  110° — 120°.  The  furfurol  then 
turns  brown,  and  in  the  coarse  of  half  an  Lour  to  an  hour,  is  converted 
into  furfurine.  (0.  Bertagnini,  Ann.  FkarTo.  88,  128.)  ^. 

Propertia.  White  soft,  silky  needle?,  resembling  those  of  cofieine. 
Melts  considerably  below  100°,  to  a  nearly  colourless  oil,  which,  on 
cooling,  solidifies  to  a  soft  reain,  and  afterwards  to  a  resinous  crystalline 
mass.  Permanent  in  the  air.  (Fownes.)  When  perfectly  dry,  it  remains 
unaltered  on  exposure  to  the  air;  but  wlien  moist,  it  quickly  turns 
greyish  green,  yellowish  brown,  uud  ofien  red.  (Svanberg  &  6erj:atrand.) 
Inodorous;  bas  but  little  taste.  Has  an  alkaline  reaction,  which  is 
particularly  strong  in  the  hot  aqueous  or  alcoholic  solution.  (Fownes.) 
H.  When  a  tolerably  strong  solution  of  neutral  sulphate  of  furfurine  is 
heated,  the  precipitated  brown  powder  (p.  379)  separated  by  filtration, 
and  the  filtrate  treated  with  ammonia,  furfurine  is  precipitated,  not  in  the 
pulverulent  or  crystalline  state,  but  in  the  form  of  a  tough  coherent  mass, 
which,  after  a  little  kneading,  becomes  brittle  and  as  hard  as  stone;  the 
recently  precipitated  mass,  when  examined  by  the  microscope,  exhibits 

id  there  cryatalline  groups  like  suow-flakos.      Furfurine  appears 

hen   heati'd   to   pass,    1" 
(Svanberg  &  Bergstranil.)  H. 
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CrytiaU  dried  im  vmcuo  aver  oii  qf  vitriol,  Foimet. 

30  C  180    ....     67-17  «  66-74 

2  N  28     ...      10-45  10-23 

12  H 12     ....       4-47  4-58 

6  0  48     ....     17-91  18-45 

CWN'H^K)*    268    ....  10000    100-00 

Therefore  metameric  with  fdrfuramide. 

DecompoiUions.  1.  Furfurine,  when  heated  in  the  air,  burns  with  a 
red  smoky  flame,  and  leaves  a  trace  of  charcoal.  (Fownes.)  —  2.  Aqueous 
periodic  acid  decomposes  it,  with  separation  of  iodine.  (Bodeker,  Ann. 
Fharm.  71,  64.) 

Combinations,  Furf urine  dissolves  in  137  pts.  of  boiling  ivater,  aad 
separates  out  almost  completely  on  cooling.  (Fownes.) 

Furfurine-iolU.  —  Furfurine  dissolves  very  readily  in  dilute  acids  and 
neutralises  them  completely.  It  expels  ammonia  from  sal«ammoniac  at  a 
boiling  heat,  but  at  ordinary  temperatures  is  itself  precipitated  from  its 
combinations  with  acids,  by  ammonia,  potash,  or  soda.  The  salts  of 
furfurine  have  an  extremely  bitter  taste.  They  are  precipitated  white 
by  corrosive  sublimate,  yellow  by  bichloride  of  platinum,  but  give  no 
precipitate  with  tincture  of  galls.  (Fownes.) 

Furfurine  is  capable  of  combining  with  carbonic  acid.  (Dobereiner.) 

T.  Phosphate  of  Furfurine.  —  a.  B<me,  —  A  solution  of  the  salt  c, 
mixed  with  a  large  excess  of  the  alcoholic  solution  of  furfurine,  deposits 
this  salt  on  cooling,  in  long,  oblique,  four-sided  prisms,  which  are  white 
and  destitute  of  lustre;  anhydrous;  permanent  in  the  air;  may  be 
heated  to  120° — 125°  without  decomposition,  but  at  higher  temperatures^ 
behave  like  the  two  following  salts.  They  dissolve  readily  in  water  and 
alcohol,  but  very  sparingly  in  ether.  The  solutions  have  an  alkaline 
reaction.  (Svanberg  &  Bergstrand.) 

CryitaU,  Svan.  S(  Bern. 

S(0«WH"0«,HO)  833«0    ....     921 

PO»  71-4    ....      7-9    7-7 

(C»N«H»aO«,HO)»,PO»  904-4    ....  1000 

5.  Neutral.  —  Obtained  by  adding  1  At.  furfurine  dissolved  in  alcohol 
to  a  solution  of  1  At.  of  the  salt  e,  and  heating  the  mixture.  The  filtrate 
on  cooling  deposits  white  shining,  oblique  four-sided,  anhydrous  prisms, 
which  in  the  dry  state  are  permanent  in  the  air.  They  may  be  neated 
to  130° — 135°  without  decomposition,  but  at  higher  temperatures  behave 
like  the  salt  c.  Dissolves  r<)adily  in  boiling  water  or  alcohol,  but  is 
nearly  insoluble  in  ether.  (Svanberg  &  Bergstrand.) 


CrygtaU, 
2  (C"N«H»0«,HO)  

....  554*0 

....      o7*v 
....       1-4 
....     11'3 

Svanb.  &  Bergs* 

HO     

PO» 

9-0 
....     71-4 

12«1 

(C»N»H»H)«,HO)n    pQ, 

....  634-4 

....  100*0 

c.  Acid.  —  A  boiling  alcoholic  solution  of  furfurine,  mixed  with  a 
large  excess  of  ordinary  phosphoric  acid,  deposits  crystals  on  cooling. 


silvery  lustre  on  subsequent  exposure  to  the  air.  —  Bight  foar-aided 
priama,  so  short  that  they  appear  like  tbia  laminn.  Tbe  crystals  do  not 
diminish  in  weight  or  decompose  at  150°;  but  when  more  atrongly 
heated,  they  assume  a  blaokiah  ^rey  colour,  and  between  200°  and  215  , 
melt  iuto  a  black  vitreous  moss,  which  dissolves  coirplately  in  warm 
alcohol,  and  then  no  longer  eihihita  tbe  reactions  of  ordinary  pboaphorio 
acid.  The  salt  dissolves  sparingly  in  cold,  readily  in  hot  water  and 
alcohol,  but  appears  to  be  insoluble  in  ether.  (Svanberg  &  Bergtitrand.) 


Ctylalt. 

BTub.  It  Bern. 

...     180 
....     71-4 

PO* 

..    19S    20-7 

0«WH'>0',HO  I  pn, 

...  36 

■ 

PyrophoiphaU  of  Furfarint.  —  An  alcoholic  eolution  of  furfurine, 
neutralised  with  pyrophoephorio  acid  and  evaporated  in  tbe  drying 
chamber,  nttimately  yields  a  glassy  crystalline  crust,  which  dlBsolrea 
readily  in  water  and  alcohol,  and  has  a  neutral  reaction.  Qivea  o(f  I'd 
p.  c.  water  at  ordinary  temperatures,  and  214  p,  c,  more  at  100°.  Hence 
if  the  \5  p,  o.  be  regarded  as  hygtOBCopic,  the  salt  may  be  supposed  to 
contain  S  At.  ivater.  Between  115°  and  120°,  it  assumes  a  greyish 
aspect,  apparently  from  incipient  decomposition.  (Svanberg  &  Berg- 
strand.) 

Jjihydrom.  Snub.  &  Berp> 

2  (C?«rPH"0»,HO) 554-0    ....     8B'6 

PO»   „       71-4     ....     11-4     11-7 

(C'«N»H"0*,HO)s,PO* 625-4    ....  1000 

fisdrttttd. 

(C*'N»H'>0',HD)*,PO»  ....„ 62 

2  HO  1 


.(C»'N'H''0",HO)',PO'  +  2Aq 6431     ....  lOOOO 

MelapkotphaU  qf  Furfarintt  —  When  strongly  ignited  phosphate  of 
soda  and  ammonia  was  dissolved  in  water,  the  solution  precipiUted  by 
chloride  of  barium,  and  the  washed  njetaphosphate  of  baryta  digested  for 
24  hours  with  neutral  sulphate  of  furfurine,  a  filtrate  was  obtained  which 
had  a  neutral  reaction,  but  did  nut  yield  any  crystal li sable  compound. 
When  evaporated,  it  left  a  gummy  mass,  wliich  became  black  uid  glassy 
when  heated.  (Svanberg  &,  Bergstrand.) 

Sviphate  of  Futfurine  —  a.  Neutral.  —  Snlpharic  acid  latnmted  with  fuHurine 
depcniU  vbea  ciapontad,  either  by  beat  or  nnder  tbe  eiaicralor,  a  blick-broim  powder. 
Wben  hfdrooblorate  of  furfurine  is  decomposed  with  lUlphaM  of  silier,  crjiCalB  we 
depoaited  frain  the  coloured  and  acid  mother -liquor;  but  the;  coutaia  ODljO-3p.  c. 
tulpburio  acid,  and  therefore  cannot  ooaaist  of  aulphate  of  furfurine. 

(.  Acid.  —  When  furfurine  is  dissolved  in  somewhat  dilute  snlphnric 
acid,  and  a  slight  excess  of  the  acid  added  after  tbe  solution  has  been 
warmed,  short  four-sided  prisms  are  soon  deposited,  which  dissolve  teadily- 
in  water,  less  readily  la  alcohol  ot  ether,  and  least  of  all  in  water  aoidu- 


380  FURFBNB:   OXYG£N-NUCLBUS  CWHH)>. 

lated  with  Bulphuric  aoid.  The  solution  has  a  sonr  and  hitter  taste,  and 
is  coloured  red  by  strong  sulphuric  acid.  The  salt  effloresces  readily  at 
ordinary  temperatures,  giving  off  all  its  water  of  crystallisation,  amount- 
ing to  21-62  p.  0.  (7  At.)  Between  80°  and  90°,  it  loses  |  of  its  weight, 
and  appears  to  decompose;  at  a  higher  temperature,  it  cakes  together, 
and  then  melts  into  a  black  mass,  which  no  longer  dissolves  completely  in 
water.  (Svanberg  &  Bergstrand.) 

Dried  in  a  current  qfair.  B^glT™* 

C»N2Il«a»,HO 277     ....     75-68 

HO  9     ....       2-47 

2  SC 80     ....     21-85     21-62 


(C»^H-0-,HO)  I  2SO»   366     .... 


10000 


CrystaU,  Sranb.  &  Bergslr. 

e»Nini2Qfi^2HO  286     ....     66'67 

2  SO» 80     ....     l8-t5     18-64 

7  Aq C3     ....      I4f.8     14-31 

Ca'N-H»-0«,2HSO*  +  7Aq 429     ....   100  00  IF- 

Hydrochlorate  of  Furfnrine,  —  Dilute  hydrochloric  acid,  saturated 
with  the  base,  yields  delicate,  silky,  neutral  needles  united  in  tuft«; 
they  retain  their  lustre  when  dried  in  vacuo  over  oil  of  vitriol,  and 
dissolve  readily  in  water,  less  easily  in  hydrochloric  acid.  (Fowues.) 

CryttaU  dried  in  vacuo  over  oil  qf  vitriol.  Pownes. 

30  C    1800  ....  55-83     55-83 

2  N  28-0  ....  8-68     8-15 

15  H  15-0  ....  4-66     4-67 

8  O  64-0  ....  19-85     20-41 

CI  35-4  ....  10-98     10-64 

C»N>HM0«,HCl  +  2Aq.  3224     ....  10000     10000 

PercMarate  of  Furfurine.  —  Furfurine  dissolved  in  warm  very  dilute 
perchloric  acid,  yields  very  long,  thin,  brittle  prisms,  having  a  glassy 
lustre  and  a  disagreeable,  saline,  bitter  taste;  they  effloresce  at  60°,  melt 
at  150°  to  160°,  solidifying  on  cooling  to  a  glassy  brittle  mass,  and 
explode  at  a  higher  temperature.  They  dissolve  readily  in  water  and 
alcohol.  (Bodeker,  Ann,  Vhai'm,  71,63.)  —  The  crystals  belong  to  the 
right  prii»matic  system.  Right  rhombic  prisms,  having  the  angles  of  the 
lateral  edges  =  72°  33'  and  107°  27',  the  obtuse  lateral  edges  truncated, 
the  acute  bevelled;  cleavage  from  one  obtuse  lateral  edge  to  the  other. 
(Dauber,  Ann,  Pharm,  71,  67.) 

CryttaU.  Bi^deker. 

C»N2H»0«,H0 2770    ....     71-69     72-26 

C107    91-4     ....     23-65     23-69 

2  HO 18-0     ....       4-66     4-05 

C»'iVll»0«,HO,C107+2Aq 3864     ....  10000     10000 

J^iirate  of  Furfurine.  —  Transparent,  colourless,  highly  lustrous, 
hard  cr3rRtals,  which  effloresce  in  vacuo  over  oil  of  vitriol,  and  dissolve 
readily  in  water,  slowly  in  nitric  acid.  (Fownes.) — ^.  Crystallises  from 


Fownes. 

180     .. 

..     64-38     ... 

54-33 

42     .. 

..     12-69 

13     .. 

•  •           O  tfO       .•• 

3'96 

96     .. 

..     2900 

FURFURINE. 

the  aq aeons  solution  iu  long,  irregular,  acuminated  crystals 
alcoholic  solution,  in  very  regularly  developed  rhombic  p 
siderable  size  and  peculiar  lustre;  if,  however,  very  stro 
used,  the  crystals,  which  are  at  first  perfectly  transparenl 
opaque,  whereas  those  obtained  from  weak  alcohol  retai 
and  transparency.  (Stenhouse.)  % 

Dried  in  vacuo, 

30  C 

3  N 

13  H 

12  O    

C»N«H>20«,H0,N0« 331     ....  10000 

Stephouse'fl  salt  was  crystallised  from  alcohol ;  Fownes' s  had  effloi 

Hydrochlorate  of  furfurine  added  to  aqueous  men 
throws  duwn  a  white  double  salt.  (Fownes.) 

It  also  forms  crystalline  double  salts  with  the  chlorides  < 
dium,  and  iridium.  (Dobereiner,  J,  pr.  Cheni,  46,  169.) 

Platinum-salt.  —  Hydrochlorate  of  furfurine  forms  w 
bichloride  of  platinum,  a  light  yellow  precipitate,  which, 
after  drying,  blackens,  melts,  and  froths  up  strongly,  giv 
nia,  and  lenving  a  difiicultly  combustible  charcoal.  (Fow: 
bichloride  of  platinum  is  poured  into  a  hot  solution  of  hy 
furfurine  in  weak  alcohol,  the  double  salt  separates  on  co 
light  yellow  needles  resembling  picrate  of  potash.  (Stenhot 

Fownes. 


30  C 

1800 

....     37-96     .... 

....       5-90 

....       2-74     .... 

....     1012 

....     20-88     .... 

....     22-40 

....     38-06 

2N 

28-0 

13  H 

130 

....       3-00 

6  O 

48-0 

Pt 

3  CI  

99-0 

106-2 

....     20*45     ... 

C»NaH»08,HCl,PtCl>....   474-2     ....  100  00 

Acetate  of  Furfurine.  —  Uncrystallisable  or  very  difficu 
lise;  very  soluble  in  water.  (Fownes.) 

Oxalate  of  Fmfurine.  —  a.  Neuiral,  —  Bundles  of  i 
easily  soluble  in  water.  (Fownes.) 

h.  Acid.  — Thin  transparent  tables,  which  retain  their  1 
Tacuam,  redden  litmus  strongly,  and  dissolve  very  spari 
more  readily  in  warm  water.  (Fownes.) 

CrystaU,  Fown 

34  C  204  ....  56-98  57-0 

2  N 28  ....  7-82  7-7 

14  H 14  ....  3-91  4-0 

14  Q 112  ....  31-29  31-1 

C»HmwO«,C<H»0»  358     ....  10000     1000 

IT.  Mellitaie  of  Furfurine.  —  When  aqueous  mellitic  acid 
with  furfurine,  this  salt  separates  after  a  while  in  nodul 
crystals,  which  by  crystallisation  are  obtained  in  beautiful  pi 
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ing  to  tbe  moDocliaoedric  system.  The  salt  fflres  oflT  5*7  p.  c.  water 
between  100^  and  125°,  and  begins  to  turn  yellow  at  130^  (Karmrodt, 
Ann,  Fkarm.  81,  171.) 

Aeid  Tartrate  of  Furf urine  crystallises  from  a  ratber  acid  solution 
of  furfurine  in  tartaric  acid,  in  oblique  four-sided  prisms,  which  are 
permanent  in  the  air,  and  do  not  give  off  water  at  150^  They  give  off 
ammonia  when  heated  with  potash.  Ammonia  added  to  their  solution 
does  not  precipitate  furfurine.  (Svanberg  k  Bergstrand.)  T 

Furfurine  dissolres  readily  in  cold  alcohol  or  ether ^  and  crystallises 
when  tbe  solrent  is  evaporated.  (Fowues.) 


f.   Pucusine.   C«N«H»o*. 

Strnhovsb.    Ann.  Fhartn,  74,  289. 

Formation  and  Freparation,  When  pure  fucnsamide  (p.  376)  is 
boiled  for  20  minutes,  with  moderately  concentrated  potash  or  soda-ley, 
it  melts,  and  is  converted,  without  evolution  of  ammonia,  into  a  slightly 
brown  oil,  which  solidifies  on  cooling  in  the  form  of  a  yellowish  resin. 
This  substance  contains  fucusine,  but  does  not  yield  that  baite  in  the 
crystalline  form,  even  by  solution  in  alcohol  or  ether.  The  best  mode  of 
obtaining  the  fucusine  from  it,  is  to  digest  the  mass  at  a  temperature  a 
little  above  its  meltiug  point,  with  nitric  acid;  cool  the  liquid  till  the 
resin  solidifies;  decant  the  solution,  and  leave  it  to  itself  till  the  nitrate 
of  fucusine  crystallises  out;  purify  this  salt  by  recryfttallisation  from 
water;  and  decompose  its  pure  aqueous  solution  with  a  slight  excess  of 
ammonia.  The  fucusine  then  slowly  separates  in  small  laminae  united  in 
stellate  groups.  This  form  of  crystallisation  distinguishes  fucusine  from 
furfurine. 


30  C  

2  N 

180 

28 

....     67-17     ... 
....     10-45     ... 

4-47 
....     17-91     ... 

Stenhoaae. 

67-30 

10-30 

12  H 

12 

4-58 

6  O  

48 

17*82 

C»N3H«0«    

268 

....  10000     ... 

10000 

Therefore  isomeric  with  fbrfarine. 

Hydrocfdoraie  of  Fucusine.  Very  soluble;  separates  from  highly 
concentrated  solutions  in  short  flexible  needles. 

Nitrate  of  Fucimne,  — Preparation  (vid.  tup,).  Crystallises  from  the  bot 
aqueous  solution  in  long  prismatic  needles  united  in  stellate  groups. 
"When  crystallised  from  alcohol,  however,  it  forms  large  rhombic  prisms 
of  great  regularity  and  peculiar  lustre.  (For  details  of  the  crystalline  forms  of 
the  nitrates  or  fucusine  and  furfurine,  as  determined  by  Miller,  yid.  i4im.  Pharm,  74, 293.) 
—  The  crystals  obtained  from  strong  alcohol  become  opaque  after  a 
while,  but  those  which  separate  from  a  weak  alcoholic  solution  retain 
their  transparency.  The  salt  when  heated  to  100°  quickly  becomes 
coloured,  and  decomposes. 


.     12-69 

..      3S3     

.     2900 

C»N'H'»O',H0.NO'    

231 

.  10000 

PlatinutnrtaU. — When  bichloride  uf  platlnam  is  added  to  a  cold 
aqueous  solution  of  hydrochlorate  of  fucusioe,  the  donbl«  salt  separates 
iQ  the  form  of  a  yellow  cryatalliDe  precipitate;  bat  if  the  solutions  are 
mixed  hot,  and  espeoialty  if  a  little  alcohol  is  added,  broad  four-sided 
prisms  are  obt&iDed,  hariog  two  wide  and  two  Darrov  faoes,  aod  differing 
altogether  from  the  long  needle-shaped  orystals  of  the  oorresponding 
farfurine-salt  (p.  361). 

Stenhoue. 

37-96 37-8* 

S'90    6-18 


DrUdinta. 

m>. 

60 

...     480 

3Cl 

...  106-2 

10!2     9-70 

20-88     20-67 

22-40    22-40 


C»N'Hi'0',HCl,PtCl' 474-2    ....  100-00    10000 


r 


Oxalate  of  Fucutitte.  —  a.  Neutral.  • —  Resembles  the  following  salt  in 
external  appearance,  bnt  is  much  niom  soluble. 

6.  Acid.  —  When  crude  fucusine  {p.  382)  is  digested  with  excess  of 
oxalic  acid,  and  the  solution  filtered  hot,  the  acid  oxalate  is  deposited  in 
small  needle-shaped  crystals,  which  are  generally  coloured  at  first,  bnt 
'"'  repeated  crystallisation  and  the  use  of  animal  charcoal,  may  be 
itained  in  colourless  silky  needles.  Not  very  soluble  in  cold  water, 
bnt  dissolves  readily  in  boiling  water  and  in  alcohol.  The  solutioDB 
have  a  distinct  acid  reaction.  (SteDhonse.) 
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DrttdiHt. 

.,  204 
..    2B 
..     14 
.,  112 

„    68-98     . 
„.       7-82     . 

_      3-91     . 

..     3129     . 

2  N _ 

14  H 

....       7-82 
4-22 

t?WH''0*,C'H"0'.... 

..  358 

..  10000    .. 

....  100-00 

Fjrromucic  Acid. 
C"H»0*  =  C'H'O'jO*. 

HoCTON  LabillaWere.     Jnn.  Chim.  Phy».  9, 385;  also  N.  Tr.  3,  2,  384. 
BoOBsiMQACi-T.     Ann.   Chim.  Phyt.  56,   100;   also  Fogp.  38,  78;  also 
Ann.  Pharm.  15,  184. 

BrtraKhifinu'diiTe,  trtnzlkht  SekMnu'dan,  Aeidepyrimveiqvt.  —  Knt  obMnrred 
b;  Scheele  (Opuie.  2,  114}  ;  pronounced  b;  Tromrotdorff  (.4.  TV.  17,  1,  59)  to  b«  ■ 
mixture  of  saccink  uid  pjirotartaric  wid;  recogaiied  h  b  peculiar  kcid  bj  Honton 
I^billATditre. 
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rj-fprrration,  Mucid  acid  is  sulijoctwl  to  dry  distillation;  the  result- 
ing Btiblimate  nnd  distillate  mixed  with  a  fourfold  quantity  of  water; 
the  liquid  filtered  from  the  oil  thereby  separated;  the  filtrate  evaporated 
—  whereupon  acetic  acid  is  likewise  given  ofF — and  cooled  till  it  crystal- 
lises; the  decanted  mother-liquor  repeatedly  evaporated  to  the  crystal- 
lising point;  and  the  entire  crop  of  still  yellowish  crystals  purified  by 
several  crystallisations  from  water^  and  subsequent  distillation  at  130 , 
after  which  the  acid  still  exhibits  a  yellow  tint,  but  may  be  obtained 
perfectly  white  by  recrystallisution  from  water.  (Houton.)  100  pts.  of 
mucic  acid  thus  treated  yield  from  5  to  7  pts.  of  pyromucic  acid. 
(Houton.)  —  T  According  to  Arppe  (Ann,  Fharm,  87,  238),  the^acid 
18  most  conreniently  obtained  by  evaporating  the  tarry  liquid  obtained 
by  the  distillation  of  mucic  acid  to  dryness  over  the  water-bath,  and 
subliming  the  residue  in  a  porcelain  basin  covered  with  a  paper  cone,  as 
in  th&  ordinary  mode  of  subliming  benzoic  acid.  In  the  course  of  a  few 
hours,  the  pyromucic  acid  condenses  in  the  cone  in  the  form  of  elongated 
crystalline  laminse  of  dazzling  whiteness.  %, 

Properties,  Crystallised  from  water:  Long  white  laminsB  (Houton); 
with  a  pearly  lustre  (Boussingault) ;  —  sublimed:  long  needles;  or,  if  it 
first  passes  over  as  an  oil  and  then  crystallises  on  further  cooling:  white 
crystalline  mass  (Houton^,  exhibiting  the  granular  fracture  of  loaf-sugar. 
(Boussingault.)  The  acid  melts  to  an  oil  at  130°  and  volatilises  at  a 
somewhat  stronger  heat  (above  135°,  according  to  Boussingault),  in 
white  fumes  having  a  pungent  odour.  (Houton.)  It  is  inodorous,  tastes 
very  sour,  and  reddens  litmus  strongly.  (Houton.) 


IOC 
4  U 
60 


Houton.           Boasiitt^ult. 

Malag:iiti. 

a.                  a.                b. 

c. 

60     ....     53-57 

5212     ....     54-0     ....     641 

....     5410 

4     ....       3-57 

211     ....       3-9     ....       3  8 

....       3-88 

43     ....     42-86 

45-77     ....     42-1     ....     421 

....     4202 

am*ofi 112   ....  10000   loo-oo   ....  looo   ....  loo-o   ....  loooo 

a  was  crystallised  from  water,  and  b  sublimed ;  the  acid  e  analysed  by  Malaguti 
{Ann,  Chim,  Phyt,  60,  200)  was  obtained  by  dry  distillation  of  paramadc  acid,  and 
sublimed. 

Decompositions,  The  acid  burns  with  fiame.  (Scheele.)  —  It  is  not 
decomposed  by  being  three  times  evaporated  in  contact  with  nitric-acid. 
(Houton.)  —  2.  The  potash-salt  dissolved  in  water  and  gradually  mixed 
with  bromine,  is  violently  attacked,  with  separation  of  a  heavy  red  oil, 
and  emission  of  a  penetrating  odour,  like  that  produced  under  similar 
circumstances  by  citraconate  of  potash.  (Cahours,  N,  Ann.  Chim,  Fhys, 
19,  506;  also  J.  pr,  Chem,  41,  78.)  —  3.  The  acid  reduces  oxide  of  silver 
to  a  black  powder,  with'  evolution  of  gas.  (Stenhouse,  J,  pr,  Chan. 
82,  262.) 

Combinations.  With  Water.  —  The  acid  does  not  become  moist  on 
exposure  to  the  air;  it  dissolves  in  28  pts.  of  water  at  15**  (Houton);  in 
4  pts.  of  boiling  water,  whence  it  crystallises  on  cooling.  (Trommsdorf.) 

The  Pyromucates  =  C*<^H'MO«. 

PpromucaU  of  Ammonia.  —  The  neutral  compound  gives  oflP  part  of 
its  ammonia  when  evaporated,  and  crystallises  readily.  (Houton.) 


moist  in  the  &ir;  dissolves  readily  in  water  ftod  alcohol. 

PyrojiiucaU  of  Soda.  — Crystallieea  with  difficulty;  becomes  eligbtlj 
moist  on  exposure  to  the  air;  less  soluble  in  alcohol  than  the  potash-salt. 
(Houton.) 

FyromucaUt  of  Baryta,  StrotUia,  and  Lime.  —  Small  crystals,  which 
are  permanent  in  the  air,  dissolve  somewhat  more  readily  in  hot  than  in 
cold  water,  bnt  are  insolnhle  in  alcohol.  (Houton.) 

Drf.  HoQton. 

B.0 ■  76-6     ....    42-55     42-2 

C">H»0' 1030    ....    S7-35    

C"H'B«0*    17B-e     ....  10000 

The  ilkaline  pynmacata    do   not   precipiUIe   the   wits  of  nufDcaia,   (laminB,  ' 
inanganen  or  cobalt  (Houton).     According  ta  TrommMlorB',  the}  rorm  a  white  pred- 
piUCe  with  nitnte  of  ban/ta,  cryitnlline  iTter  awhile  with  acetate  of  limt,  white  with 
mangaooui  sulphite,  aad  pesch-blosiom-coloaTed  with  cobaltaoi  aulpkate. 

PyrOTMicaU  of  Zinc.  —  The  solution  of  einc  in  warm  pyromncic  acid, 
tbe  formation  of  which  is  attended  with  evolution  of  hydrogen,  solidifies 
in  a  mass  when  evaporated.  (Houton,) 

FyromwxUe  of  Tin.  —  Nitrate  of  tin  yields  a  white  precipitate  witt 
pyromucate  of  potash.  (Houton.) 

FyromuraU  of  Lead.  —  The  free  acid  and  its  compounds  with  alkalis 

Srecipitate  basic  but  not  neutral  acetate  of  lead  (according  to  Tromms- 
arff,  the  soda-salt  precipitates  nitrate  of  lead).  Tbe  hot  aqneous  acid 
forms  with  carbonate  of  lead  a  neutral  solution,  on  the  surface  of  which 
brown,  transpareut,  oily  drops  form  durinR  evaporation,  till  the  entire 
solution  is  coDvert«d  into  this  oily  mass,  which  consists  of  uodecomposed 
pyromucate  of  lead,  and  on  cooling  first  becomes  viscid  like  pitch,  then 
white,  opaque,  and  hard.  (Houton.) 

Ferrmit  Pyromtteate.  —  Iron  dissolvee  in  pyromncic  acid  with  erola- 
tion  of  hydrogen,  forming  an  easily  soluble  salt.  (Houton.) 

Ferric  Pyromucate.  —  Alkaline  pyromiicatea  form  with  ferric  salts  a 
lemon-yellow  precipitate  (Houtun);  dingy  brown-red  (Trommsdorff); 
greenish  black,  loose  granoleB  (John,  Moff.  Pharm.  9,  292). 

Pyroviveate  of  Nieirl.  —  The  soda-salt  forms  an  apple-green  preci- 
pitate with  nitrate  of  nickel.  (I'rommedorff.) 

Cuprie  Pyromucate.  —  Small  greenish  blue  crystals  sparingly  soluble 
in  water.  (Houton.) 

Mereurwu  Pyromucate. —  Tbe  alkaline  pyromncates  form  a  white 
precipitate  with  mercurous  nitrate.   (Hoaton.) 

PyromueaU  nf  Silver.  —  The  solution  of  silver-oxide  in  the  aqneons 
ftcid  turns  brown  when  evaporated,  and  yields  white  scales  of  the  salt, 
(Hoaton.)  An  aqueous  mixture  of  the  lime-sali  with  neutral  nitrate  of 
silver,  deposits  the  salt  after  a  few  days;  it  most  then  be  pressed  between 
paper.  (Bouasingault.) 

VOL.  z.  So 
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Bontsingault. 

29-91 

1-58 

Ag  

6  0 

108 

48 

4905 

19-46 
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Pyromucic  acid  diteolves  in  alcohol  more  readily  than  in  water. 
(HoutoQ.)  • 


Conjugated  Ccmpwmd  of  pyromucic  Add, 

Fyromucate  of  EthyL 

C"H*0*  =  C*H»0,C»H«0*. 

Malaouti   (1837).    N,  Ann.  Chim.   Phy*.  64,  279;  also  Ann.  PAorm. 
25,  276;  also  J,  pr.  Chem,  11,  227. 

Pyromucic  ether,  Bretnzchleimeauret  Aethytpxydf  Btker pyromucique, 

Preparatum,  A  mixture  of  1  pt.  hydrochloric  aoid,  2  pts.  pyromncic 
acid  and  4  pts.  alcohol  of  sp.  gr.  0  81 4,  is  distilled  four  or  fiTO  times, 
being  each  time  cohohated  to  one-half,  and  the  last  time  till  the  distillate 
begins  to  pass  over  eolonred;  the  distillate  then  mixed  with  water, 
which  throws  down  an  oil,  solidifiying  in  a  few  minutes  in  lamin»;  and 
these  lamin»  washed  on  the  filter  with  cold  water,  pressed  between  paper, 
and  distilled  several  times,  removing  each  time  the  moisture  whicn  col- 
lects in  the  neck  of  the  retort  at  the  beginning  of  the  distillation,  till  the 
whole  distils  without  leaving  any  residue  in  the  retort. 

Properties.  Transparent,  colourless,  4-,  6-,  and  S-sided  lamina, 
derived  from  a  rhombic  prism;  of  sp.  gr.  1*297  at  20°;  unctuous  to  the 
touch.  The  ether  melts  at  34°,  boils  between  208°  and  210°,  under  a 
pressure  of  0*756  met.  and  volatilizes  undecomposed  and  without  residue. 
Vapour  density  =  4*859.  Has  a  powerful  odour  resembling  that  of 
benzoate  of  methyl  and  also  that  of  naphthalin;  tastes  cooling  at  first, 
then  transiently  bitter  and  pungent,  afterwards  agreeably  like  anise  and 
camphor.     Neutral  to  vegetable  colours. 

Malagutj. 

14  C  84     ....     60-00     ....     60-26 

8  H 8     ....       6-71     ....       5*86 

6  O  48     ....     34-29     ....     33*88 

C"H80« 140     ....  10000     ....  10000 

Vol.  Density. 

C-vapour  14  ....     5*8240 

H-gM 8  ....     0  5546 

O  gas 3  ....     3*3279 

Ether-vaponr 2     ....    9.7065 

1     ....     4-8532 

Decompositions.  The  ether  is  not  set  on  fire  by  the  flame  of  a  candle. 
—  1.  In  a  stream  of  dry  chlorine  gas,  the  dry  ether  melts,  with  great 
rise  of  temperature,  turns  yellow,  and  is  converted  into  chloropyromuoio 


present.  —  z.  in  coia  nunc  aciu,  tae  etber 
first  liquefies  and  theu  dissolves  with  decomposition.  —  3.  lu  eolution  in 
cold  oil  of  vitriol  or  hydrochloric  acid  decomposes  when  htated.  —  4.  The 
ether  is  decomposed  hj  aqueous  potash  or  soda,  like  other  compound 
ethers  of  the  third  class.  Baryta,  atruDtia,  or  lime-water  forma  with  the 
alcoholic  eolutiop,  a  precipitate  which  dissolves  in  a  small  qnnntity  of 
water.  —  5.  After  keeping  for  some  time,  the  ether  becomes  slightly 
oolonred,  and  then  leaves  a  residue  when  distilled. 

ComiiTiaiions.  Pyromucio  ether  dissolves  very  sparingly  in  icattr, 
easily  and  without  decomposition  in  cold  oil  of  vitriol  or  hydrochloric 
add,  and  in  all  proportions  in  cdcohol  and  eomnum  ether.  (Malagnti.) 

Appendix. 

Cbloropyromacate  of  Ethyl. 

C'Cl'H'O'  =  C*H'0,C"C1'H»0». 

Malaocti  (1837).  .inn.  Chim.  Phyg.  64,  282;  also  .^nn.  rharm. 
25,  279;  also  J.  pr.  Chem,  11,  229.— Ann.  Chim.  Phys.  70,  371; 
also  Ann.  Pharm.  32,  41 ;  also  J.  pr.  Chem.  1 8,  53. 

Ckloropyromucic  ether,  CAIor-ireniiehleimtlneiter,  ElAer  ehloropj/romucique. 

Preparation.  Chlorine  gas  is  passed  at  ordinair  temperatures  over 
dry  pyromncic  ether,  as  long  as  heat  is  evolved,  and  the  resulting  liquid 
freed  from  the  eicese  of  chlorine,  which  colours  it  yellow,  by  a  current 
of  dry  air,  and  preserved  in  vacuo,  or  in  well-closed  bottles  completely 
filled  with  it. 

Properties.  Transparent,  colourless  syrup,  of  sp.  gr.  1-496  at  19°. 
Not  volatile  without  decompoBitlon.  Has  a  strong  and  agreeable  odonr, 
like  that  of  calycanthus;  excites  slowly  a  persistent,  strongly  bitter  taste; 


4  Cl 141-6 


C^l-HX)" 281-6     ....  100-00     100*00 

Tbe  und  which  maj  be  nipjKiied  to  exist  in  tbii  ether,  but  which  bu  not  been 
obtnined  in  tbe  separate,  tii.,  diloropjromucic  ncid,  woutd  be  C'CI'H'O*.  [Codm- 
qqentt]'  *  iHltrianlc  acid  in  nhoie  nacleoB  pert  of  the  H  ii  replaced  bj  CI  >Dd  O, 
^CHifWO'.C*.  —  Or  might  it  be  *  fa^drocUorate  of  chloropjromudc  ether 
-CH:PH<0',2HC1?]     Other  viewi  are  glTsn  bj  Berzelioa  l/.pr.  Ckem.  14.  3SG.) 

Dewmpodtiam.  The  ether  when  heated  evolves  a  large  quantity  of 
hydrochloric  acid,  yields  but  little  distillate,  and  thickens  with  deposi- 
tion of  charcoal.  —  2.  It  is  not  affected  by  chlorine  gas  at  ordinary  tem- 
peratnres,  bnt  when  heated  with  it,  gives  off  hydrochloric  acid  and 
other  products,  while  the  residue  becomes  continually  poorer  in  chlorino. 
^S.  When  exposed  to  moist  air  (or  when  water  is  added  to  it),  it  be- 
comes milky,  with  formation  of  hydrochloric  acid,  but  recovers  its  trans- 

2  o  2 
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parency  in  a  dry  Tacnnm.  —  4.  The  etber  mixed  with  hoi  strong  potaBh* 
ley  becomes  coloured,  and  forms  a  white  coagalated  mass,  which,  when 
mixed  with  water  and  boiled,  gives  off  alcohol  and  disappears,  with 
formation  of  a  dark-red  liquid.  From  this  liquid,  sulphuric  acid,  after  a 
considerable  time,  throws  down  yellowish  grains,  together  with  a  black 
substance,  soluble  in  potash,  but  nearly  soluble  in  alcohol;  but  neither 
pyromucic  nor  pyroracemic  acid  can  be  afterwards  detected  in  the  liquid. 
—  5.  When  dry  ammoniacal  ga«  is  passed  through  the  alcoholic  solution 
of  the  ether,  the  liquid  becomes  heated,  sal-ammoniac  is  formed,  together 
with  a  small  quantity  of  hydrocyanate  of  ammonia  and  a  large  quantity 
of  charcoal,  but  no  gas  is  evolyed. 

Combinations,    Chloropyromucic  ether  dissolves  readily  in  alcohol  and 
common  ether.  (Malaguti.) 


b.     Oxygen-nudeui.     C'®H*0*. 

Groconic  Acid* 

C^on^Qio  _  c"H»0*,0«. 

L.  Omelin  (1825).     Fogg,  Ann.  4,  37.  —  Ann.  Pharm.  37,  58. 
LiEBio,  Pogg.  33,  90;  also  iln».  Pharm.  11,  182. 
Heller,  J.  pr.  Chem.  12,  230;  and  in  the  memoirs  cited  in  connection 
with  Rhodizonic  acid  (p.  398). 

Krokomiiure,  Aeide  croconique. 

Formation,  When  carhoxide  of  potassium  is  dissolved  in  water,  the 
chief  product  formed  is  rhodizonate  of  potash,  which,  by  exposure  to  the 
air  and  evaporation,  is  converted  into  croconate  of  potash,  and  posi^ibly 
also  into  oxalate,  the  reddish  yellow  colour  of  the  solution  changing  at  the 
same  time  to  pale  yellow. 

1.  Preparation  of  Neutral  Croconate  of  Potash.  —  Garboxide  of 
potassium  more  or  less  pure,  as  it  is  deposited,  in  the  preparation  of 
potassium  hy  Brunner  &  Wbhler*s  method  (iii.  5,  6.),  partly  in  the 
copper  receiver,  partly  in  the  tubes  and  bottles  therewith  connected,  is 
dissolved  in  water,  carefully,  however,  because  an  explosion  may  take 
place;  the  liquid  filtered;  the  carbonaceous  mass  w&shed  with  warm 
water  as  long  as  the  water  acquires  a  reddish  yellow  colour,  and  rhodi- 
zonate of  potash  appears  mixed  with  the  charcoal,  in  the  form  of  a  red 
powder;  and  the  filtrate  evaporated  over  the  water-bath,  till  it  yields  on 
cooling  yellow  needles  of  croconate  of  potash,  which  are  collected  on  a 
filter.  —  The  brown  mother-liquor,  evaporated  and  cooled  as  often  as 
yellow  needles  are  produced  from  it  becomes  at  length  thick  and  dark 
orown,  and  yields  by  further  evaporation  crystals  of  oxalate  and  bicar- 
honate  of  potash;  and  the  still  darker  mother-liquor  obtained  therefrom, 
yields,  when  supersaturated  with  dilute  sulphuric  acid,  a  copious,  dark 
brown,  flocculent  precipitate,  of  a  substance  resembling  humic  acid,  bat 
dissolving  with  tolerable  facility  in  hot  water.  The  liquid  containing 
sulphuric  acid,  filtered  from  this  precipitate,  yields  by  distillation,  small 
quantities  of  hydrocyanic,  formic,  and  acetic  acids  (vii,  41).  —  The  yellow 


repeated  crystallisatioa  from  hot  water  (Om.),  this  treatment  being  con- 
tinned  till  the  pulverised  eult  no  longer  imparts  a  brownieh  yellow  colour 
to  strong  alcohol.  (Heller.) 

2.  Freparalion  of  Croeonic  add.  —  Pulverised  croconate  of  potash  is 
digested  and  boiled  for  several  hours,  and  with  frequent  agitation,  with 
absolute  alcohol,  (or  with  spirit  of  85  p.  o.  at  last  with  addition  of  absolute 
alcohol,}  and  a  veiy  small  quantity  of  oil  of  vitriol,  till  the  turbidity, 
which  a  filtered  sample  produces  with  dilute  cbloride  of  barinin,  disap- 
pears complptelj  on  heating  with  dilute  hydrochloric  acid,  after  which 
the  filtrate  is  evaporated.  (Gm.) 

[The  aeid  obtained  by  boiling  finely  ponnded  acid  croconate  of  pot- 
ash with  85  p.  o.  spirit,  is  not  quite  free  from  potash.] 

The  acid  oaanot  be  obtained  from  croconate  of  lead  by  the  action  of 
dilate  salphurio  acid,  the  deoompoeition  thereby  obtained  heinr  very  far 
from  complete. — When  croconate  of  lead  diffused  in  water  la  decom- 
posed by  sulphuretted  hydrogen, — a  reaction  which  takes  place  very 
slowly, — a  brownish  yellow  filtrate  is  obtained  containing  sulphur.  This 
filtrate  assumes  a  deeper  brown  colour  when  ezpused  to  the  air  or  evapo- 
rated; continues  to  deposit  sulphur  even  after  all  the  sulphuretted  hydro- 
gen has  evaporated;  and  oltimately  dries  up  in  the  air  to  a  brown  extract 
containing  combined  snlphnr,  and  yielding  only  a  very  few  needles. 
The  extract  redissolvea  completely  in  water.  The  dark  brown,  litmas- 
reddening  solution,  forms  with  potash  a  similarly  coloured  mixture, 
which,  when  evaporated,  yields  needles  of  croconate  of  potash,  and  a 
dark  brown  mother-liqnor.  The  above-mentioned  solution  precipitates 
baryta  and  lime-water  in  dark  brown  flakes,  which  dissolve  in  nydro- 
obluric  acid;  from  protochloride  of  tin,  neutral  acetate  of  lead,  mercurous 
nitrate,  and  silver  nitrate,  it  likewise  throws  down  dork  brown  flakes; 
but  from  alum,  corrosive  sublimate  and  terchloride  of  gold,  flakes  of  a 
lighter  brown  colour.  —  Croconate  of  copper  yields  similar  results  when 
treated  with  sulphuretted  hydrogen.  (Gm.) 

Propertie*.  When  the  aqueous  solution  is  abandoned  to  spontaneons 
evaporation,  the  acid  remains  in  transparent,  orange-yellow  (sometimes 
brown)  prisms  and  granules,  which  undergo  no  alteration  at  1 00°.  When 
the  solution  is  evaporated  over  the  watei-bath,  the  acid  remains  in  the 
form  of  a  lemon-yellow  opaque  film.  It  is  inodorous,  tastes  very  acid 
and  rough,  and  reddens  litmus  strongly.  (Qm.) 

CalctUalion  acoording  to  tht  tmatyit  qf  eroeonalt  tff  pototh. 
IOC    „ 60    ....    42-25 


10  O    80 


.  lOO-OO 


DecompotUion.  The  acid,  when  heated,  gives  off  first  white,  and 
then  yellow  fames,  which  smell  like  bitumen  and  excite  coughing,  and 
leaves  a  small  quantity  of  charcoal,  which  bums  away  easily  and  com- 
pletely (without  leaving  potash).  (Gra.) 

C<ymbifiatu»u.  In  Water,  the  acid  dissolves  readily,  forming  a  Imood- 
yeUow  liquid  which  becomes  decoferised  by  time.  (Gm.) 
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The  Croconaies  ure  all  coloured,  ^nenlly  lemon-jellow  or  onnge- 
yellow;  some  of  the  crystallised  croconates  of  the  heavy  metals  transmit 
light  of  a  brownish  yellow  colour,  bat  reflect  it  from  their  crystalline 
faces  with  a  violet-blue  colour.  They  decompose  below  a  red  heat,  with 
glowing  and  sparkling,  yielding  carbonic  acid  and  carbonic  oxide  gases, 
and  a  mixture  of  charcoal  and  metallic  carbonate  or  oxide,  or  of  charcoal 
and  metal.  They  withstand  the  action  of  air  and  light,  even  their 
aqueous  solutions  not  bein?  altered  by  exposure  to  the  air.  The  cro- 
conates of  the  soluble  alkalis  in  particular,  are  soluble  in  water;  but  all 
croconates  dissolve  in  nitric  acid,  with  decomposition  of  the  croconie 
acid.  (Gm.)  Some  of  the  croconates  of  the  heavy  metals  likewise 
dissolve  in  alcohol  and  ether.  (Heller.) 

CrocoTuUe  of  Ammonia, — Obtained  by  spontaneons  evaporation  of 
the  alcoholic  solution  of  the  acid  saturatea  with  ammonia.  —  Deep 
reddish  yellow,  transparent  tables,  soluble  in  water  and  alcohol.  (Heller.) 

CroconaJU  of  Potash,  —  a,  Neutral,  —  Preparation  (p.  388).  The  salt 
dehydrated  at  100°  is  lemon-yellow  and  opaaue.  The  hydrated  crystals 
are  six-  or  eight-sided  needles  of  an  orange-yellow  colour,  strongly  lustrons^ 
and  translucent.  The  author  sometimes  obtained  in  the  six-sided  needles, 
two  angles  of  the  lateral  edges  =  106^  and  four  =  127°;  sometimes  two 
of  the  angles  were  =  1 44°,  and  four  =  1 09°.  All  however  mere  rough 
approximations.  Heller  obtained  rhombic  prisms  with  lateral  edges  of 
126°  and  54°.  —  The  crystals  taste  somewhat  like  nitre,  are  inodorous 
and  neutral.  They  give  off  their  water  at  a  temperature  considerably 
below  100°;  and  the  lemon-yellow  residue,  when  moistened  with  a  little 
water,  immediately  recovers  its  orange-yellow  tint,  but  is  again  turned 
lemon-yellow  by  oil  of  vitriol,  which  abstracts  the  water;  the  crystals 
are  likewise  dehydrated  by  strong  alcohol. 


10  c  

Dried  at  100^ 
60-0    .... 

27-47 
35  90 
36*63 

Gm. 

28*09 

36-06 

35*85 

liebig. 
....     27*41 

2  K 

78*4    .... 

....     35-72 

10  O 

80*0     .... 

.. .     36*87 

C10K2OW    .... 
IOC    

Cryeiak^ 

100*00 

.    60*0 
.     78-4 
.     80-0 
.     360 

100*00 

....      &u*5o      .. 

....     30-82     .. 
....     31*45     .. 

....      14*10      .. 

....  100*00 

Gm. 

23*80 

2  K  

30-55 

10  O  

30*37 

4  HO    

15*28 

CWiPOW  +  4i 

^q. 

.  254*4 

....  10000    .. 

10000 

The  author  formerly  believed,  on  theoretical  grounds,  that  the  salt  dried  at  100^ 
must  contain  1  H  more,  although  experiment  indicated  the  contrary ;  but  he  retracted 
this  view  as  early  as  1826,  in  accordance  with  farther  inTestigations  \Seliw,  17,  262 ; 
Mag,  Pharm,  15,  141 ;  Pogff.  7,  525.) 

The  crystals  when  heated  give  off  water  and  turn  lemon-yellow;  at 
a  stronger  heat,  they  again  assume  their  orange-yellow  colonr  without 
change  of  form;  and  at  a  temperature  below  redness,  CTen  out  of  contaet 
of  air,  suddenly  exhibit  a  glimmering  light  extending  through  the  entire 
mass,  rapidly  giving  off  at  the  same  time  about  2  vol.  carbonic  acid  gas 
to  1  vol.  carbonic  oxide,  and  leaving  66*90  p.  c.  of  a  mixture  of  53*81  p.  o. 
carbonate  of  potash  and  13*09  cbirooal. — The  salt  dissolves  withoat 
effervescence  in  hot  oil  of  vitriol,  forming  a  yellow  liquid,  which  on 


strongly,  and  finally,  at  a  heat  near  redueas,  becomes  decolorised  and  is 
coaTorted  into  sulpnate  of  potash. — Nitric  acid  iuBtantly  decolorisea  the 
aqueoas  solntioii  of  croconste  of  potash,  with  slight  evolution  of  uitrio 
oxide;  it  diaeolyeB  the  crystallised  salt,  with  brisk  evoltition  of  nitric 
oxide,  but  withont  separation  of  carbonic  acid,  forming  a  colourless 
liquid,  which  when  evaporated  fields  neither  nitrate  nor  oxalate  of 
potasb,  but  a  yellowish  white,  indistinctly  crystalline,  saline  maea,  which 
at  a  stranger  heat  tnrns  brown  and  detonates  with  moderate  force.  The 
colourless  aqneous  solution  of  this  mass  acquires  when  mixed  with 
potasb,  a  yellow  colour  disappearing  on  exposure  to  the  air;  precipitates 
an  abundance  of  pate  yellow  flakes  from  baryta- water,  lime<water,  and 
neutral  acetate  of  lead;  and  produces  a  rather  strong  white  turbidity  ia 
a  solution  of  mercurous  nitrate,  weaker  in  nitrate  of  silver.  —  Chlorine 
immediately  decolotisee  the  aqueous  solution  of  the  salt,  which  then 
preeipitates  baryta-water  and  neutral  acetate  of  lead  in  pale  yellow 
flakes,  and  leayes  a  pale  yellow  mass  when  eyaporated,  (This  mass  is 
yery  acid,  and  ita  aqneous  solution  beated  with  mercuric  oxide  reduoes 
the  mercury  to  the  metallic  state.)  On  the  other  hand,  chlorine  gaa 
exerts  no  action  on  the  heated  crystallised  salt.  —  From  terchloride  of 
gold,  croconate  of  potash  slowly  precipitates  metallic  gold,  especially 
with  the  aid  of  heat;  from  corrosive  sublimate,  it  throws  down,  after 
some  time,  a  white  powder,  probably  consisting  of  calomel. 

Croconate  of  potash  dissolves  in  moderate  quantity  and  with  pale 
.yellow  colour  in  oold  water,  and  in  much  larger  quantity  in  hot  water, 
so  that  the  solution  solidifies  on  cooling.  If  the  quantity  of  boiling 
water  is  not  sufficient  to  dissolve  the  whole  quantity,  the  undissolved 
portion  becomes  lemon-yellow  from  loss  of  water.  The  cold  aqueous 
Bolntiou  mixed  with  potash-ley  depoeite  needles  of  the  salt;  it  dissolves 
iodine  without  further  alteration.  Aqneous  alcohol  dissolyea  a  very 
small  qnantity  of  the  salt;  absolute  alcohol  none.  (Om.) 

6.  Acid.  —  When  1 0  pts.  oil  of  yitriol  are  added  to  the  pale  yellow 
solution  of  36  pts.  of  the  neutral  salt  in  the  smallest  possible  quantity 
of  boiling  water,  the  liquid  acquires  a  deep  brownish  yellow  colour,  and 
deposits  immediately,  or  as  it  cools,  crystals  which  nearly  convert  the 
mixture  into  a  solid  mass,  and  may  be  freed  from  bisntphate  of  potash 
by  draining,  washing   with   cold   water,  and  repeated    crystal!  isatiori. 

The  acid  ult  ia  not  obtsioed  b;   treating  the  nentnl  ult  with  acetio  add.  —  The 

prisms  in  which  this  salt  crystallises  appear  thicker  than  thoM  of  the 
neutral  salt,  do  not  form  such  delicate  needles,  and  have  a  darker  colour, 
more  inclining  to  hyacinth-red.  They  redden  litmus  slightly.  They 
retain  their  colour  at  100°,  and  when  more  strongly  heated  leave  a 
black  mixture  of  charcoal  and  carbonate  of  potash,  exhibiting  inoan- 
desoeuoe.  (Om.) 

AiT'dried  erytlali.  Qm. 

20  C 120-0    ....    27-61     26-92 

5  H 5-0    ....      1-15    1-08 

3  K H7-6    .,.,     27-06    26-86 

24  O 192-0    ....     44-18     4514 

C'<'HKO*  +  C"K'0'»  +  *Aq, 434-6     ....  lOO'OO    10000 

As  onl;  one  ansljiii  was  ia*de  and  with  ■  verf  tmill  qoaatitj  of  aalt,  tlMrs  mtj 
))OMiblj  be  an  bttot. 
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The  browD-yellow  ftqueons  solution  of  tbis  salt  slowly  tarns  pale 
yellow  on  exposure  to  the  air,  and  yields  yery  pale  yellow  crystals  when 
evaporated.  The  aqueous  solution  of  these  crystals  forms,  with  neutral 
acetate  of  lead,  an  orange-yellow  precipitate  which  becomes  pasty  during 
washing;  and  this  precipitate  decomposed  by  sulphuretted  hydrogen  not 
in  excess,  yields  a  colourless  filtrate  which  leaves  thin  colourless  prisms 
when  evaporated.  These  prisms  are  likewise  obtained  by  heating  the 
aqueous  solution  of  neutral  croconate  of  potash  with  a  quantity  of  nitric 
acid  just  sufficient  to  decolorise  it,  and  treating  the  lead  salt  as  above. 
If  the  sulphuretted  hydrogen  be  used  in  excess,  the  filtrate  acquires  a 
yellow  colour  and  yields  a  brown  extract  besides  the  colourless  prisms. 
These  colourless  crystals  are  quietly  carbonised  by  heat  and  yield  a 
white,  strongly  acid  sublimate.  Their  aqueous  solution  reddens  litmus 
strongly,  and  no  longer  precipitates  neutral  acetate  of  lead.  (Gm.) 

Croconaie  of  Soda.  —  By  saturating  the  acid  with  oarbonate  of  soda. 
Rhombic  prisms,  having  a  lighter  orange>yellow  colour  than  the  potash- 
salt,  giving  ofi*  water  of  crystallisation  when  heated,  dissolving  reaidily  in 
water,  sparingly  in  alcohol.  (Heller.) 

CrowimU  of  Lithia,  —  Pale  yellow,  amorphous,  soluble  in  water  and 
alcohol.  (Heller.) 

Croconate  of  Baryta.  —  The  acid  and  the  potash -salt  form  with  baryta- 
water  or  chloride  of  barium,  a  thick,  pale  yellow,  pulverulent  precipitate, 
which  coagulates  by  boiling  into  a  deep,  lemon-yellow,  curdy  mass, 
insoluble  in  a  large  quantity  of  hot  water,  and  dissolving  but  sparingly 
in  hot  hydrochloric  acid.  (Gm.)  It  is  not  soluble  in  water,  alcohol,  or 
ether.  (Heller.) 

Croconate  of  Strontia.  —  The  acid  forms  with  chloride  of  strontium  a 
yellow  crystalline  precipitate,  which  crystallises  from  the  solution  in 
alcohol  by  spontaneous  evaporation.  The  potash-salt  forms  with  chloride 
of  strontium,  transparent  crystalline  laminss.  Easily  soluble  in  water 
and  alcohol.  (Heller.) 

Croconate  of  Lime.  —  Croconate  of  potash  forms  with  lime-water  or 
chloride  of  calcium,  after  a  few  hours,  a  large  quantity  of  lemon-yellow 
crystals,  which  dissolve  in  water  very  sparingly  and  with  very  pale 
yellow  colour.  (Gm.)  The  free  acid  forms  with  chloride  of  calcium 
yellow,  translucent,  flat  prisms,  bevelled  at  the  ends,  sparingly  soluble 
m  water  and  alcohol.  (Heller.) 

Croconate  of  Magnesia,  —  The  clear  aqueous  mixture  of  croconate  of 
potash  and  sulphate  of  magnesia,  yields,  by  spontaneous  evaporation,  dark 
brown  prisms  acuminated  at  the  ends.  (Heller.) 

Ceric  Croconate,  —  Croconate  of  potash  forms  a  copious  precipitate 
with  hydrochlorate  of  ceric  oxide  and  ammonia,  and  a  scanty  precipitate 
with  acid  hydrochlorate  of  ceric  oxide.  (Heller.) 

Croconate  of  TUria.  —  Yellowish  brown,  micaceous,  crystalline  scales, 
easily  soluble  in  water.  (Berlin,  Pogg.  43,  116.) 

Croconate  of  Glucina.  —  The  mixture  of  the  alcoholic  solution  of 
croconio  acid  with  acetate  of  Kluoina,  forms  yellow  crystals,  easily  soluble 
in  water  and  alcohol.  (Heller^ 


witn  acetate  oi  aiamiti&,  leaTes  yellow  cryBtou,  easily  soluble  in  water 
aod  alcobol.  (Heller.) 

OroconaU  of  Zircnnia.  —  Prepared  like  the  alumina-salt.  Yellow, 
tTansparent  crjstala,  soluble  in  water  and  alcohol. 

Uranic  CroeonaU.  —  The  h  vacinth^red  aqueous  mixture  of  the  actd  or 
the  potash-suit  with  uranic  njtrate,  yields,  by  spontaueous  erspoiation, 
yellowish  red,  trausparent  crystals,  easily  soluble  in  water  and  alcohol. 
<Heller.) 

Manganout  CroconaU.  —  By  evaporating  the  acid  with  maoganons 
acetate,  or  learine  the  potash-salt  for  some  time  in  contact  with  man' 
ganoQs  sniphate,  dingy  yellow  crystals  are  obtained,  having  a  feint  hlne 
reflex.  (Heller.) 

CroconaU  <^  Antimony.  —  The  potash-salt  forms,  with  hydroohlorats 
of  chloride  of  antinioDv,  a  thick  lemon-yellow  precipitate,  soluble  in 
excess  of  the  chloride  of  antimony.  (Gm.) 

Croeonate  of  Bitmvtk. — The  thick  lemon-yellow  precipitate  formed 
by  the  potash-salt  in  a  aolation  of  bismuth -nitrate,  dissolves  in  an  excess 
of  the  D ism uth -solution.  (Om.)  It  contains  55'68  p.  c.  bismuth-oxide, 
and  is  not  soluble  either  in  water  or  in  alcohol.   (Heller.) 

Croconatf  of  Zinc.  —  The  alcoholic  solution  of  the  acid  forms,  with 
acetate  of  zinc,  on  eraporation,  and  the  potash-salt  forms,  with  acetate  or 
sulphate  of  zinc,  when  set  aside  for  several  hours,  yellow  crystals  and 
crystalline  grains,  soluble  in  water  and  alcohol. 

CrocimaU  of  Cadmium.  —  The  potash-salt  added  to  sniphate  of  cad- 
mium, throws  down  a  large  quantity  of  powder,  having  a  fine  yellotr 
colour,  and  soluble  in  water  and  alcohol.  (Heller.) 

StannoM  GroamaU.  —  Tlie  potash-salt  throws  down  from  proto- 
chloride  of  tin,  a  large  quantity  of  an  orange-yellow  powder  (Gm.),  which 
decomposes  with  Tiolence  when  heated,  and  is  sparingly  soluble  in  water. 
(Heller.) 

Uichlorida  of  tin  ia  not  )>recipilated  hj  the  poUab-aalt.  (Heller.) 

CroeonaU  of  Ltad.  —  The  free  acid  and  its  potash-salt  precipitata 
neutral  acetate  of  lead  abundantly  in  lemon-yellow  flakes,  which  dissolve 
with  decomposition  in  nitric  acid,  forming  a  colourless  liquid,  and  when 
digested  for  some  time  with  water  and  a  small  quantity  of  sulphuric  acid, 
still  leave  a  portion  of  free  sulphario  acid  in  the  liquid,  which  tama 
yellow.  (Gm.)  The  precipitate,  when  dry,  is  a  powder  of  a  fine  yellow 
colour,  containing  64*06  p.  o.  oxide  of  lea<l,  [therefore  ^  C'Pb'O  ],  dis- 
solving without  coloar  in  nitric  add,  but  insoluble  in  water  and  alcohol. 
(Heller.) 

Ferrmu  Croconate.  —  The  potash-salt  imparts  a  dark  yellowish  brown 
colour  to  ferrors  sulphate,  and  afterwards  forms  brown  flakes,  which 
change  over  night  to  dark  brown  crystals.  These  crystals  exhibit  a  bine 
reflex  on  the  crystalline  faces,  like  the  copper-salt,  which  they  also 
resemble  in  form,  and  are  soluble  in  water  and  alcohol.  (Heller.) 

Ferric  CroeonaU.  —  The  potash-salt  forms  with  aqueous  sesquicbloride 
of  iron,  a  dear  black  mixture,  exhibiting  a  garnet-red  colour  in  thin 
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layen  (Gm.^;    and  depositing  indistinct,  very  dark-eolonred  crystals^ 
which  are  soluble  in  water  and  alcohol.  (Heller.) 

CroconcUe  of  OcibaU.  —  The  brown-red,  slightly  tarbid  mixtnre  of  the 
potash-salt  with  an  aqueous  cobalt-salt,  yields,  after  a  few  hours,  dark 
Drown  transparent  crystals  with  beautiful  riolet  reflex,  soluble  in  water 
and  alcohol.  (Heller.) 

Croconate  of  Nickel.  —  By  evaporating  croconic  acid  with  sulphate 
of  nickel,  light  brown  grains  are  obtained,  soluble  in  water  and  alcohol. 
(Heller.) 

Cupric  Croconate — The  clear  bluish  green  mixture  of  warm  aqueous 
croconate  of  potash  with   cupric    sulphate  or  hydrochlorate,   deposits 
crystals  on  cooling,  which  must  be  washed  with  water  and  dried  between 
paper.     Crystals  belonging  to  the  right  prismatic  system.    Right  rhombic 
prisms  (Fig.  61)  u  :  u=  108°  and  72";   the    obtuse  lateral  edges  and 
summits  replaced  by  the  faces  m  and  y;  the  acute  summits  bevelled  with 
two  faces  in  the  direction  of  the  terminal  edges;  cleavage  parallel  to  u. 
(Blum.)    The  crystals  transmit  light  with  brownish  orange-yellow  colour, 
but  reflect  it  from  their  faces  with  dark  blue  colour  and  brilliant  metaUic 
lustre.     Masses  of  small  crystals  appear  violet-red;  the  powder  is  lemon* 
yellow,  brighter  in  proportion  to   its  fineness,  and   imparts  the  same 
colour  to  a  large  Quantity  of  cupric  oxide  when  triturated  therewith. 
The  crystals  heated  in  the  water-bath  for  several  days,  give  off  13*51 
p.  o«  water,  then  a  small  additional  quantity  at  162°,  in  all  13*81  p.  c. 
(4  At.  while  2  At.  water   are   obstinately  retained),  and  appear  but 
little  altered,  only  more  brownish  and  duller.     When  the  crystals  are 
heated  in  a  small  retort,  water  escapes  at  first,  and  then,  at  a  temperature 
below  redness,  one  crystal  after  another  suddenly  decomposes  without 
appearance  of  light,  and  with  percussive  evolution  of  fas  and  projection 
of  single  particles,  which  burn  with  emission  of  sparks,  on  coming  in 
contact  with  the  air.     The  gas  thereby  evolved  consists  of  carbonic  acid 
and  carbonic  oxide,  at  first  in  the  volume  ratio  of  1  :  1*2,  at  last  of  1  :  1*8. 
A  very  small  quantity  of  distillate  is  obtained,  having  the  odour  of 
wood-vinegar,  the  first  portions  being  pale  yellow,  and  reddening  litmus 
slightly;  the  latter  portions  brownish  yellow  and  strongly  acid,  and  after 
neutralisation  with  ammonia,  imparting  a  darker  colour  to  dilute  sesqui- 
chloride  of  iron,  and  forming  an  immediate  black  precipitate  with  nitrate 
of  silver.     The  residue   of  copper  and   charcoal   which   remains  after 
heating  the  crystals,  amounts  to  30*8  per  cent,  if  the  crystals  have  been 
heated  in  a  retort  containing  air;  to  32 '8  per  cent,  if  carbonic  acid  has 
been  passed  through  the  apparatus  before  and  during  the  heating;  and  to 
36*8  p.  c.  if  hydrogen  has  been  passed  through  it.     It  is  a  brown-black, 
dull,  somewhat  fibrous  powder.     Heated  in  the  air  to  a  temperature 
somewhat  below  redness,  it  bums  away  with  a  glimmering  light  and  slight 
emission  of  sparks,  leaving  first  a  red  powder  of  metallic  copper  and 
afterwards  cupric  oxide,     f^uming  nitric  acid  sets  it  on  fire,  with  vivid 
sparkling.     The  crystals  heated  m  the  air  decompose  one  after  another 
with  a  slight  hissing  noise,  appearance  of  fire,  sparkling  and  projection 
of  individual  particles,  and  throw  ont  slender  threads  of  dull  red  metallic 
copper,  which  is  then  quickly  converted,  with  a  glowing  light,  into  oxide. 
In  oxygen  gas,  the  sparkling  and  projection  of  the  particles  are  very 
violent.  (Gm.) 

The   salt  dissolves  very  sparingly  in  cold  water;   somewhat  more 
abundantly  and  with  lemon-yellow  colour,  in  boiling  water^  but  separates 


yellow  tint.  The  aoltttion,  mixed  with  potaah  (even  out  of  contact  of 
air),  forins  oroconate  of  potash,  and  a  bine  precipitate  soluble  in  excess 
of  potash.  Similarly  with  ammoDia,  which  also  dissolves  the  crystals 
with  blue  colour,  whereas  potash-Icy  acts  but  feebly  on  the  crystals. 
The  aqneous  solution  exhibits,  with  snlpburetted  hydrogen,  ferrocyanide 
of  potasaium,  sulphocyaiiide  of  potassium,  ferrous  sulphate,  and  also  with 
hydrocyanic  acid  and  tincture  of  guaiacum,  tlie  same  reactions  as  other 
eupric  salts  (t.  413).  It  coppers  iron  bat  slightly,  unless  faydrochlorio 
acid  be  added.  (Om.) 
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Afereuroui  Croconate.  —  The  free  acid  and  its  potash-salt  form,  with 
meronrous  nitrate,  copious  lemon-yellow  flakes,  which  dissolve  in  nitrio 
acid,  forming  a  colourless  liquid.  (Om.)  The  flakes  are  reddish  yellow 
at  firstj  but  the  colour  quickly  changes  to  yellow.  (Heller.) 

Mtrctrn^  Oroconate. — Meronrio  nitrate  also  forms,  with  the  potash- 
ealt,  a  precipitate  of  a  fine  yellow  colour.  (Heller.) 

Oroconate  of  Silver.  —  The  free  acid  and  the  potash-salt  precipitate 
from  nitrate  oi  silver,  an  abundance  of  anrora-red  flakes,  which  still  con- 
tain potash  (perhaps  C'KAgO"'}),  are  quickly  and  com plet«ly  resolved 
by  hydrochloric  acid  into  chloride  of  silver  and  croconio  acid  containing 
potash,  and  dissolve  in  nitrio  aotd  to  a  colonrless  liqnid,  with  slight 
evolution  of  gas,  (Gm.)  The  precipitate  turns  brown  on  expoenre  to 
light,  throws  out  sparks  with  violence  when  heated,  and  dissolves 
sparingly  in  water.  (Heller.) 

Croconio  acid  is  solnble  in  alcohol. 


Appendix  to  Crocontc  Acid. 

1.  Carbozide  of  Potassium. 


396  FURFENB:   OXYGEN-NUCLEUS  C»tiK>«. 

carbonic  oxide  gas  into  charcoal  and  potash;  and  at  a  still  lower  heat,  the 
potassiam  and  carbonic  oxide  unite  into  a  grey  flocculeut  mass,  which 
may  provisionally  be  regarded  as  a  compound  of  carbonic  oxide  aud 
potassium,  and  designated  as  carboxide  of  potassium. 

The  following  observations  are  recorded: 

When  potassium  is  prepared  by  Brunner  and  Wohler's  method  (iii.  7), 
in  which  the  mixture  of  carbonic  oxide  gas  and  potassium-rapour  is  passed 
from  the  white-hot  iron  bottle  through  an  iron  tube  into  a  copper  receiver, 
and  thence  through  a  long  tube,  the  half-ignited  iron  tube  becomes 
filled  with  a  hard  black  mass,  which  behaves  like  a  mixture  of  charcoal, 
potash,  and  potassium.  But  the  gas  which  escapes  from  the  copper 
receiver  is  accompanied  by  grey  vapours.  If  this  cluudy  gas  is  not  too 
much  cooled,  it  bums  slowly  in  the  air  with  a  dull  red  light,  but  on  the 
approach  of  a  flaming  body,  or  in  many  instances  spontaneou^ily,  takes  fire 
and  bums  rapidly  with  a  bright  reddish  white  flame  and  white  fumes. 
When,  on  the  other  hand,  the  gas  is  passed  though  tubes  and  vessels  in 
which  it  cools,  the  cloud  condenses  in  these  vessels,  in  grey  flakes  of 
carboxide  of  potassium.  These  flakes  are  likewise  found  in  the  copper 
receiver,  mixed,  however,  with  charcoal,  potash,  and  potassium.  The 
formation  of  carboxide  of  potassium  is  equally  abundant  when  the  potas- 
sium is  prepared  from  a  mixture  of  charcoal  and  carbonate  of  potash 
instead  of  bumt  tartar,  and  no  rock-oil  is  put  into  the  receiver.  Conse- 
quently, the  cooling  of  the  carbonic  oxide  gas,  mixed  with  potnssium- 
vapour  stops  the  separation  of  charcoal,  and  induces  the  formation  of 
carboxide  of  potassium.  (Gm.) 

When  Gay-Lussac  8i  Thenard  {Beckerch.  1,  250,  and  267,)  heated 
potassium  in  carbonic  oxide  gas  over  a  spirit-lamp,  the  gas,  at  a  certain 
temperature  [probably  near  redness,]  was  almost  instantly  absorbe^  with 
ignition  of  the  potassium,  separation  of  charcoal  and  formation  of  pot- 
ash; sodium  heated  nearly  to  dull  redness,  acted  nearly  in  the  same 
manner,  but  without  appearance  of  fire. 

On  the  other  hand,  when  Liebi^  passe:!  dry  carbonic  oxide  gas  over 
potassium,  heated  just  to  its  melting  poiut  in  a  wide  iron  tube,  the 
potassium  absorbed  the  gas  without  appearance  of  fire,  becoming  green 
at  first,  spreading  itself  out  on  the  side  of  the  tube,  and  being  finally 
converted  into  a  black  mass,  which  was  easily  separated  when  cold,  and 
exhibited  the  characters  of  the  carboxide  of  potassium  obtained  in  the 
preparation  of  potassium.  Heller  obtained  the  same  mass,  but  found 
that  the  crust  which  formed  above  the  potassium,  prevented  the  com- 
plete penetration  of  the  carbonic  oxide. 

Preparation,  The  preparation  of  potassium  is  conducted  with  a 
larger  quantity  of  charcoal  than  usual,  whereby  the  yield  of  potassium 
is  diminished,  but  that  of  the  carboxide  is  increased;  and  the  gaseous 
mixture  is  made  to  pass  from  the  copper  receiver,  which  contains  a  little 
rock-oil,  through  tuoes  into  three  bottles  successively,  the  first  two  of 
which  contain  rock-oil,  and  the  third  water.  The  black  mass  which  con- 
denses in  the  copper  receiver,  contiuns,  besides  carboxide  of  potassium,  a 
large  quantity  of  charcoal,  potash,  and  potassium,  together  with  a  resin- 
ous matter,  and  a  brown  substance  soluble  in  water,  and  serves  for  the 
preparation  of  rhodizonate  and  croconate  of  potash.  The  product  in  the 
first  bottle  consists  of  porous  lumps,  often  as  big  as  hazlonuts,  and  con- 
tains small  quantities  of  potassium  and  charcoal  (perceptible  on  dis- 
solving the  mass  in  water);  that  in  the  second  is  free  from  charcoal;  that 


carooiiae  oi  potagamm  m  me  socona  oodie  is  eeparntea  irom  ine 
aHmixedpotmsium  (whicH  remaina  in  a  more  coherent  state)  by  trituration 
and  levigation  with  rock-oil;  collected  on  a  filter;  strongly  pressed 
between  paper;  &nd  preserved  in  well  closed  hottles.  The  compound 
thns  obtained  is  not  however  pure;  alcohol  and  ether  extract  potassium 
from  it  in  the  form  of  potash,  besides  rock-oil  and  a  resinous  sabstanee, 
which  may  be  precipitated  from  the  water  fay  alcohol;  and  the  residae 
forma  with  water,  not  only  rhodizonate  of  potash,  but  also  a  brown  sub- 
stance [resembling  humate  of  potash]  which  dissolres  in  the  water. 
(Heller.) 

Also,  when  the  gas  which  issues  from  the  copper  receiver  is  passed 
through  a  tube  of  tinned  iron,  an  inch  wide  and  three  feet  long,  into  a 
wide  open  iron  bottle,  the  greater  part  of  the  carboxide  of  putassiDiii  is 
deposited  tolerably  pure  in  the  tube  and  bottle.  Bottles  and  tubes  of 
glass  are  dangerous;  because  the  carboxide  of  potassium  oontuned  in 
them  mar  explode,  after  the  air  has  acted  npun  it  for  a  short  time,  and 
shatter  the  glass,  especially  on  dissolving  the  mass  in  water.  (6m.) 

Properties.  Carboxide  of  potassium  is  a  grey  or  black,  loose  pul- 
verulent mass,  (BerzeliuB,  Gm.,  Heller.)  Under  the  microscope,  it  somo- 
times  exhibits  four-sided  prisms  with  truncated  summits.  (Edm.  Davy.) 

Deeompogiliont.  The  mass  distilled  at  a  red  heat  gives  off  pota«siam, 
and  leaves  charcoal.  (Edm.  Davy.)  —  The  carboxide  of  potassium 
obtained  by  heating  potassium  in  carbonic  oxide  gas,  if  exposed  to 
the  air  while  still  warm,  takes  fire  with  detonation.  (Liebig.) — The 
carboxide  obtained  in  the  preparatinn  of  potassium  takes  fire  in  the  air, 
and  burns  like  a  pjrropborus.  (Berieliua.) — The  product  condensed  in  the 
copper  receiver  without  rock-oit,  takes  fire  in  the  air  with  emiesioa  of 
sparks,  )>rojectian  of  the  mass,  and  dangerous  explosion,  especially  if 
rubbed.  (Heller.)  —  The  grey  loose  mass  which  condenses  in  the  glass 
or  tinned  iron  tuba  connected  with  the  copper  receiver,  becomes  soft  and 
pasty  on  exposure  to  the  air,  and  rises  almost  to  a  red  best,  which 
gradually  extends  throughout  the  mass,  the  reddish  grey  colour  changing 
at  the  same  tiine  to  grey.  (G  ni.)  —  The  greenish  grey  powder,  shaken  out 
of  the  tube  into  a  porcelain  dish,  after  the  tube  has  been  closed  air-tight 
for  lU  days,  Immediatftly  reddens,  and,  after  a  few  seconds,  takes  fire 
with  tremendous  detonation  and  shatters  the  basin.  (Wiihler,  Ann.  Pharm. 
49,  361.)  Moistening  with  rock-oil  prevents  it  from  taking  fire. — 
Carboxide  of  potassium  takes  fire  when  thrown  on  water,  [from  the 
presence  of  free  potassium  1]  and  acquires  a  vermillion  colour  when 
brought  in  contact  with  water  under  rock-oil.  (Berzelius.)  —  Exposed  to 
the  air,  after  complete  cooling,  it  sometimes  turns  green  here  and  there, 
and  afterwards  yellow,  with  formation  of  croconate  of  potash,  some- 
times red.  (Gm.  Liebig.)  It  acquires  a  fine  red  colour,  from  foniiation  of 
rhodizonate  of  potash.  (Heller.)  —  When  recently  prejiared,  it  dissolves 
quietly  in  water,  with  slight  evolution  of  combustible  gas,  and  fonns  a 
Drowniah  yellow  liquid,  containing  croconate  (or  rather  rhodizonate, 
according  to  Heller),  and  neutral  carbonate  of  potash.  If  the  quantity 
of  water  present  is  not  very  laiw,  a  cochineal-coloured  powder  (rhodi- 
zonate of  potssh,  according  to  Heller),  remains  undissolved.  Carboxide 
of  potassium  which  has  been  exposed  to  the  air  till  it  has  turned  yellow 
and  red,  likewise  dissolves  quietly  in  water;  but  that  which  has  been 
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exposed  to  the  air  for  a  few  honn  onlji  is  set  on  fire  by  water,  with 
violent  detonation,  and  shattering  of  the  glass  Teasels.  (Gm.  iii.  8.)  — 
The  oombnstibie  gas  eliminated  by  water  is  C^H'.  (Edm.  Davy,  Ann, 
Pharm.  23,  144;  see  viii.  150.) — Carboxide  of  potassium,  placed  in 
Gontaot  with  water  over  mercary,  so  as  to  exclude  the  air»  dissolres 
qnietlj,  giving  off  first  defiant  gas,  then  carbonic  oxide.  (Heller.^  — 
When  the  quantity  of  water  is  large,  the  whole  dissolves  with  oeep 
reddish  yellow  colour;  when  less  water  is  nsed,  part  of  the  rhodixonate 
of  potash  produced  remains  undissolved,  in  the  form  of  a  red  ]iowder; 
and  with  a  still  smaller  quantity  of  water,  a  pale  yellow  solution  is 
obtained,  because  the  strong  caustic  alkali  contained  m  it,  converts  the 
rhodisonate  of  potash  into  croconate.  (Heller.)  —  The  black  compound 
produced  by  heating  potassium  in  carbonic  oxide  gas,  dissolves  in  water^ 
with  the  exception  of  a  few  black  flakes,  and  gives  off  a  gas,  part  of 
which  takes  fire  spontaneously;  the  gas  evolved  out  of  contact  with  the 
air,  bums  when  set  on  fire,  with  the  bright  flame  of  defiant  gas.  The 
solution  obtained  with  a  small  quantity  of  water  is  pale  yellow;  that 
obtained  with  a  large  quantity  of  water,  reddish  yellow  and  alkaline; 
when  evaporated,  it  turns  pale  yellow,  and  yields,  first  croconate  of 
potash,  then  about  an  equal  quantity  of  oxalate.  (Liebig.) 


2.    Ehodizonic  Acid. 

Heller.    J.pr,  Chem.  12,  19'1;  abstr.  ^nn.  Pharm.  24,  1.  — J^WifocAr. 

Phy9.  V.  W.  6,  54;  abstr.  Ann.  Pharm.  34,  232. 
A.  Werner.    J.  pr.  Chem.  13,  404. 

Berzelius  and  Wbhler  noticed  the  red  substance  produced  by  the 
action  of  water  on  carboxide  of  potassium.  6m.  found  that  the  aqueous 
solution  of  this  substance  yields  croconate  of  potash  when  evaporated  in 
contact  with  the  air,  and  supposed  it  to  contain  an  acid  different  from 
croconic  acid.  Heller,  in  1837)  ascertained  the  properties  of  this  acid 
more  distinctly,  and  gave  it  the  name  of  Rhodizonic  acid. 

Preparation  of  Rhodizonaie  of  Potash.  —  Carboxide  of  potassium, 
collected  in  the  copper  receiver  under  rock-oil,  freed  from  the  neater 
part  of  the  charcoal  and  potassium  by  levigation  with  rock^il,  then 
collected  on  a  filter  and  pressed,  is  repeatedly  shaken  up  with  alcohol, — 
which  extracts  potash,  rock-oil,  and  a  resinous  substance  precipi table  by 
water, — till  the  alcohol  no  longer  becomes  strongly  coloured;  the  black 
viscid  mass  which  remains  after  pouring  off  the  alcohol,  agitated  with  one- 
third  of  its  bulk  of  water,  and  then  with  a  sufficient  quantity  of  alcohol 
to  produce  separation;  the  aqueous  alcoholic  liquid  containing  potash 
and  a  dark  brown  substance  precipi  table  by  water,  decanted;  the  residual 
mass  repeatedly  treated  in  the  same  manner  with  water  and  alcohol,  till 
the  water  is  no  longer  coloured  brown  but  light  yellow,  from  the  presence 
of  a  small  quantity  of  rhodizonate  of  potash;  the  substance  which  remains 
after  decanting  the  liquid,  exposed  to  the  air,  under  which  circumstances 
it  turns  red,  the  more  quickly  as  it  has  been  more  completely  freed  from 
potash;  the  mass,  which  has  the  consistence  of  honey,  diluted  with  a 
little  water,  then  treated  with  successive  small  portions  of  a  mixture  of 
1  pt,  oil  of  vitriol  and  15  pts.  water,  which  eliminates  carbonic  acid, 


T  with  water  containing  sulphuric  aoid  and  with  alcohol,  till 
the  decanted  liquid  is  no  longer  alkaline,  —  a  sign  that  the  mass  is  com- 
pletely conTerted.  into  rhodizonate  of  potash;  it  mast  then  be  thrown  on 
a  GIter  with  the  aid  of  alcohol,  and  dried.  If  too  ninch  sulphnrio  acid 
bas  been  nised,  and  the  mass  has  conseqaently  acquired  the  power  of 
reddenine  Utmns,  from  separation  of  rhodiionic  acid,  it  must  be  neutralised 
with  carbonate  of  potash.  An  admixture  of  sulphate  of  potash  renders 
the  dark  red  colour  of  the  rhodizonate  paler. 

Preparation  of  Rhodnanic  acid.  —  I.  The  potash-salt  is  anspended  in 
alcohol  of  sp.  gr.  0'81  to  0'62;  a  mixture  of  alcohol  with  sufGcient  oil  of 
vitriol  to  saturate  the  potaah  then  added;  the  whole  digested  at  a  gentle 
heat;  the  filtrate,  if  it  still  contains  sulphnrio  acid,  t^utionsly  digested 
with  baryta-water,  till  a  pale  red  precipitate  of  rhodizonate  of  baryta 

i'ust  begins  to  form;  the  filtrate  evaporated  at  a  gentle  heat  to  a  small 
ulk;  toe  acid  left  to  crystailise;  and  the  crystals  freed  by  washing 
with  alcohol  from  the  dark  brown  motlier-liqnor,  which  h&a  an  offenaiTe 
odour  of  rock-oil.  (Heller.) — When  the  potash-salt  is  decomposed  by 
alcohol  containing  a  small  quantity  of  salphurio  acid,  a  deep  purple~red 
filtrate  is  obtained,  containing  no  salphnric  acid,  and  leaving  on  evapo- 
ration, blue-black  needles  united  in  tufts.  (Werner.)  —  2.  The  acid 
obtained  by  (1)  is  dissolved  in  alcohol  and  precipitated  by  carbonate  of 
potash  in  the  form  of  rhodiiooate  of  potash;  the  aqueous  solution  of  this 
salt  precipitated  by  neutral  acetate  of  lead  acidalated  with  aoetio  aoid; 
the  dark  violet  lead-salt  washed  on  the  filter  with  water,  and  decomposed 
by  sulphuretted  hydrogen  after  suspension  in  water  or  alcohol;  and  the 
dark  hyacinth  red  filtrate  evaporated  to  a  small  bulk  and  left  to  crys- 
tallise. —  The  mother-liquor  then  remaining,  which  contains  scoroelv 
any  more  rhodizonic  acid,  is  very  dark  coloured.  (Heller.)  —  The  leaa- 
salt  suspended  in  water  may  be  easily  and  completely  decomposed  by 
snlphuretted  hydrogen,  and  yields  a  pale  yellow  filtrate,  which  exhibits 
the  reactions  of  rhodixonic  acid,  and  becomes  continually  darker  by 
evaporation,  ultimately  acquiring  a  deep  red  colour  and  yielding  browu- 
black  dodecahedrons.  (Werner.) 

Propertiet.  Prepared  by  (1)  ;  Short  slender  needles  of  a  pale  orange- 
yellow  colour;  by  (2) :  Very  dark  coloured  needles  having  a  bluish  ^;reen 
metallic  lustre.     This  dark  colour  arises  from   enclosed  mother-liqnor. 

(Heller.)  —  (Heller  hai  withdrawn  hii  former  statement  Ihst  the  acid  i>  foloorleM; 
bat  respecting  the  colonr  of  id  (queoas,  Blcoholii;,  or  ethereal  lolatioD,  which  wu 
likewiu  stated  to  be  coloarleia,  nothing  is  said  in  hi*  second  memoir.  Liebig  regards 
these  colourless   crystali   formrrlf   obtained   bj    Heller,    as    tulpboriaate   of  potash.) 

Werner  obtained:  by  (1),  needles;  by  (2)  dodecahedrons  of  brown-black 


colour,  which  reflected  the  snn's  rays  with  brilliant,  deep  purple-red 
metallic  lustre.  —  Inodorous,  with  slightly  acid  and  astringent  tasf~ 
reddening  litmus  permanently.    (Heller,  Werner  )  —  The  crystals  do  n 


decompose,  even  by  long  keepiiig;  but  if  exposed  to  the  air,  especially 
vessels  which  are  frequently  opened,  they  turn  red,  and  when  lubbed 
between  the  fingers,  exnibit  a  blood-red  colour,  with  green  metallic  lustre, 
in  consequence  of  the  great  affinity  of  the  acid  for  organic  substances. 
(Heller.)  [Or  from  taking  up  ammonia  11.  —  The  aqueous  solutioa 
colours  the  skin  yellowish-red  (Heller);  deep  brown -red.  (Werner.) 

From  the  centradictory  analyses  of  the  rhodizonates  of  potash  and 
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lead,  it  is  impoasible  to  establish  with  certainty  the  formala  of  rhodizonie 
acid;  we  can  only  indeed  deduce  from  these  analyses  that  all  the 
hydroffen  which  can  be  supposed  to  exist  in  the  acid,  together  with 
U  and  0  is  (as  in  croconic  and  oxalic  acid)  replaceable  by  a  metal. 
Liebig  (Ann.  Pharm.  24,  16),  starting  from  the  fact  that  rhodizonate  of 
potash  acid  dissolved  in  water,  splits  up  into  croconate  and  oxalate, 
suggests  for  rhodizonate  of  potash  the  formula  3K0, 7C0,  which,  when 
doubled  and  written  in  a  different  form,  becomes  C'^K'O^;  snch  a  com-> 
pound  may  yield  C'^'K'O^^^  (croconate  of  potash),  OK'O'  (oxalate  of 
potash),  and  2K0.  This  view  is  corroborated,  on  the  one  hand,  by 
Thaulow*s  observation,  that  the  solution  of  rhodizonate  of  potash,  when 
thus  decomposed,  becomes  alkaline,  and  on  the  other  hand,  approximately, 
by  Heller's  analysis  of  the  potash-salt,  in  which  he  found  62  p.  o.  potash, 
the  formula  C"K*0*  requiring  59  p.  c  According  to  this  view,  the 
formula  of  rhodizonie  acid  would  be  C'^HH)*^.  It  is  not  yet,  however, 
satisfactorily  explained  why  rhodizonate  of  potash  immediately  splits  op 
into  croconate  and  oxalate  when  free  potash  is  added  to  it,  whereas, 
without  this  addition,  the  change  does  not  take  place  unless  the  air  has 
access  to  the  liquid. 

DecompotUianB.  The  crystallised  acid  heated  considerably  above 
100^,  turns  greenish  black  and  volatilises  in  the  decomposed  state  without 
residue.  (Heller.)  When  heated,  it  gives  off  water,  then  a  yellowish-red 
vapour  which  forms  a  sublimate  of  the  same  colour  and  appears  to 
consist  of  undecomposed  acid; — it  then  turns  black  and  yields  a  grey, 
and  afterwards  a  yellow  vapour  smelling  of  empjreumatic  organic  matter, 
and  bnms  away  in  the  air  leaving  only  a  trace  of  alkaline  ash.  (Werner.) 
—-2.  It  is  quickly  decomposed  by  concentrated  mineral  acids  (Heller); 
even  in  the  state  of  aqueous  solution.  (Werner.)  —  3.  The  alcoholic 
solution  of  the  acid  and  the  aqueous  solution  of  the  potash-salt  reduce 
the  metal  from  a  solution  of  gold.  (Heller.)  —  The  acid  dissolved  in 
water  and  exposed  to  the  air  for. several  weeks,  is  resolved  into  croconic 
and  oxalic  acid.  (Werner.) 

Combinations,  The  acid  dissolves  readily  in  water.  (Heller.)  The 
concentrated  solution  is  red,  the  dilute  solution  yellow.  (Werner.) 

Bhodizonaies,  —  The  potash-salt  is  the  only  one  which  crystallises. 
The  colour  of  the  salts  passes  from  light  rose- red  through  carmine  and 
blood-red  to  dark  chocolate- brown,  and  is  lighter  the  more  finely  the 
salts  are  divided.  Many  exhibit  a  green  metallic  lustre.  They  are  not 
decomposed  by  exposure  to  the  air,  but  merely  acquire  a  darker  colour. 
They  decompose  at  a  temperature  considerably  below  redness,  without 
any  or  with  only  a  faint  glow,  and  leave  a  mixture  of  charcoal  with 
metal,  oxide,  or  carbonate.  Most  of  them  dissolve  in  water  with  orange- 
yellow,  or  in  case  of  greater  concentration,  with  red-brown  colour.  Some 
of  these  solutions  become  pale  yellow  on  exposure  to  the  air,  the  rhodi- 
zonate being  then  resolved  into  croconate  and  oxalate. 

Rhodizonate  of  Ammonia,  —  Precipitated  as  a  dark  yellowish  powder, 
on  mixing  the  alcoholic  solution  of  the  acid  ^ith  a  small  quantity  of 
ammonia,  and  as  a  violet  powder  on  mixing  the  aqueous  potash-salt  with 
hydrosulphate  of  ammonia.  It  dissolves  readily  in  water,  sparingly  in 
alcohol,  and  in  the  state  of  aqueous  solution  splits  up  into  croconate  and 
oxalate  of  ammonia.  (Heller.) 


lustre;  the  velvetT,  bri;;hl  red  powder,  rubbed  on  paper  with  the  polishinf^ 
stone  immediately  acquires  a  blue-greeu  metallia  lustre.  luodoroue, 
tastelesa,  permnneat  in  tbe  uJr.     CuntaiuB  61'96  p.  c.  putasb.     Becomea 

frejisli  black  when  heated,  and  ultimately  leaves  carbonate  of  potash, 
usniuble  in  alcohol  and  ether,  but  dissolves  readily  in  water.  The 
deep  red  aqueous  HolutioD,  wbea  left  to  stanil  [in  contact  with  the  airl 
turns  pale  yellow  in  a  few  boura  (irainediatety  on  the  addition  of  potash 
or  ammonia)  from  formation  of  croconate  and  oxalate  of  potash,  and 
with  liberation  of  potash;  it  is  also  decolorised  and  decomposed  by  aul- 
ph uric,  hydrochloric,  and  nitric  acid.  (Heller.)  —  The  alcoholic  solution 
of  the  acid,  yields,  when  alcoholic  potash  is  dropped  into  it,  a  cherry-red 
precipitate,  with  Kreenieh  metallic  lustre,  which,  after  being  collected  on 
a  filter  and  dried  between  paper,  becomes  brown-red,  and  exhibits  the 
green  metallic  lustre  in  a  bmter  degree.  It  dissolves  sparingly  in  cold, 
not  much  more  readily  in  hot  water,  and  is  not  altered  by  remaining  for 
many  weeks  under  water  in  contact  with  the  air.  (Werner.) 

[From  the  author's  notes  of  former  experiments  (,Pogg.  4,  59)  with 
impure  rhodisonate  of  potash,  as  obtained  in  the  form  of  a  cochineal- 
coloured  powder  by  the  action  of  water  on  carboxide  of  potassium  which 
has  been  exposed  to  the  air,  the  following  passage  is  extracted  :  It  bums 
with  resinous  flame  and  white  smoke.  Its  reddish  yellow  aqueoua 
Bolution  is  immediately  decolorised  by  nitric  acid,  and  reduces  gold  from 
the  solution  of  the  chloride.  With  aqueous  ammonia  it  forms  a  reddish 
yellow  solution,  which  sgain  leaves  a  red  residue  when  evaporated,  but 
forms  with  potash  a  yellow  solution  of  croconate  of  potash;  its  aqueoua 
solution  also  immediately  turns  reddish  on  addition  of  a  small  quantity 
of  potash,  and  then  deposits  needles  of  croconate  of  potash.  The  reddtsh- 
yeilow  aqueoua  solution,  if  kept  from  contact  with  the  air,  retains  its 
colour,  even  in  sunshine,  and  again  leaves  a  red  mass  when  evaporated; 
but  the  solution,  when  exposed  to  the  air,  becomes  pale  yellow  in  a  few 
hours,  and  then  leaves  on  evaporation  needles  of  croconate  of  potaA. 
The  reddish  yellow  aqueous  solution  throws  down  from  baryta-water, 
brown-red  flates  which  turn  yellow  on  exposure  to  the  air;  from  lime- 
water,  pale  red  flakes;  from  protochloride  of  tin  or  neutral  acetate  of 
lead,  dark  red;  from  mercnrous  nitrate,  carmine-colooted;  and  from 
nitrate  of  sUver,  reddish  black  flakes.] 

RhodizonaU  of  Soda.  —  Obtained  by  adding  a  concentrated  solution 
of  carbonate  of  soda  to  the  solution  of  the  acid  in  strong  alcohol,  and 
washing  the  dark  carmine-coloured  powder  thereby  precipitated,  on  the 
filter  with  alcohol,  to  remove  the  excess  of  alkali.  The  dried  salt  is 
brown.  Its  reddish  yellow  aqueous  solution  decomposes  like  the  potaeh< 
salt  on  exposure  to  the  air  or  on  addition  of  soda.  (Heller.) 

Bhodvamale  of  lAtkia.  —  The  dark  crimson-red  salt,  which  is  prepared 
like  the  soda-saJt,  forms  with  water  a  reddish  yellow  solution,  which 
becomes  very  pale  on  exposure  to  the  air,  depositing  a  light  violet 
powder  and  forming  croconate  and  oxalate  of  lithia  (Heller.) 

Rhoditonate  of  Baryta.  —  1.  The  alcoholic  acid  forms  with  baryta- 
water,  a  light  carmine  coloured  precipitate,  and  with  a  small  quantity 
of  aqueous  chloride  of  barium,  after  a  while,  an  extremely  beautiful 
carmine-coloured  precipitate,  which  transmits  light  of  the  same  colour, 
but,  ander  difi'eient  circumstances,  reflects  it  with  yellowish  green  «olonr. 
VOL.  X.  2d 
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—  2.  Tbe  aqueous  solation  of  the  potash -salt  forms  a  earmine-coloared 
precipitate  with  baryta-water,  and  an  immediate  cherrj-red  precipitate 
with  chloride  of  barium.  The  salt  is  insoluble  in  water^  alcohol,  and 
ether;  it  is  not  altered  by  immersion  in  water,  but  in  baryta- water  it 
turns  yellow,  with  formation  of  croconate  of  baryta.  (Heller.)  The 
aqueous  acid  likewise  precipitates  hydrochlorate  and  acetate  of  baryta; 
the  latter  is  the  best  test  for  rhodizonic  acid,  and  forms  with  dilute 
solutions  a  rose-coloured,  with  concentrated  solutions  a  deep  purple-red 
precipitate.  (Heller.)  —  The  salt,  after^  dryinc,  is  yellowish  red,  with 
greenish  iridescence.  Dilute  sulphuric  acid  decomposes  it  only  in  the 
recently  precipitated  state.  When  finely  divided  and  suspended  in 
water^  it  is  coloured  carmine-red  by  a  few  drops  of  hydrochloric  acid, 
and  exhibits  after  washing  the  characters  of  the  unaltered  salt;  the 
yellow  liquid  filtered  there&om  contains  hydrochlorate  of  baryta,  as  well 
as  rhodizonate  (precipi table  by  a  small  quantity  of  potash).  Rhodizo- 
nate  of  baryta  suspended  in  water  is  coloured  light-red  by  a  small 
quantity  of  nitric  acid,  yellowish -red  by  phosphoric  acid.  When  the 
salt  suspended  in  water  is  heated  with  phosphoric,  hydrochloric,  or  aitric 
acid,  the  liquid  acquires  a  yellow  colour  from  formation  of  croconic  acid, 
but  is  decolorised  by  boiling,  in  consequence  of  the  further  decomposition 
of  the  croconic  acid.  Rhodizonate  of  baryta  likewise  dissolves  sparingly 
in  strong  acetic  acid,  but  is  insoluble  in  water.  (Werner.) 

Bhodmnate  of  Strontia.  —  The  alcoholic  acid  forma,  with  chloride  of 
gtrontinm,  a  splendid  violet-carmine-red  precipitate,  and  the  potask-aali 
a  cheny-red  precipitate,  with  yellowish  green  metallio  lustre,  sparingly 
soluble  in  water,  insoluble  in  idcofaol.  (Heller.)  The  aqueous  acid  like- 
wise precipitates  chloride  of  strontium.  (Werner.) 

RhoditonaU  of  Lime.  —  The  alcoholic  acid  forms  with  lime-water  a 
garnet-brown,  and  with  acetate  of  lime  a  light  blood*red  precipitate;  the 
aqueous  potash-salt  forms  with  lime-water  a  deep  carmine- red,  and  with 
acetate  of  lime  a  dark  red  precipitate,  but  does  not  precipitate  chloride 
of  calcium.  The  precipitate  turns  yellow  under  lime-water;  it  dissolves 
in  water,  but  not  in  alcohol.  (Heller.) 

Bhodigonate  </  Afagnetia,  -~  Obtained  by  precipitating  acetate  of 
magnesia  with  the  alcoholic  solution  of  the  acid.  Has  a  fine  garnet-red 
colour;  dissolves  easily  in  water  and  alcohol.  (Heller.) 

Ceric  Rhodttcntde,  —  By  dissolving  eerie  oxide  in  the  alcoholic  acid, 
and  evaporating,  a  purple-red  amorphous  mass  is  obtained,  easily  soluble 
in  water  and  alcohol.  (Heller.) 

Rhodizonate  of  Glttcina.  —  By  evaporating  the  alcoholic  acid  with 
acetate  of  glucina,  a  garnet-red  powder  is  obtained,  which  dissolyes  very 
readily  in  water  and  alcohoL  (Heller.) 

Rhodizonaie  of  Alumina, — Prepared  in  a  similar  manner.  Red-brown 
powder  which  dissolves  very  readily  in  water  and  alcohol.  (Heller.) 

Rhodizonaie  of  Zirconia.  —  Obtained  by  dissolving  zirconia  in  the 
alcoholic  acid,  and  evaporating.  The  residue  has  a  deep  garnet-brown 
colour,  and  dissolves  easily  in  water  and  alcohol.  (Heller.) 

Rhodizonate  of  Titanium.  —  The  alcoholic  acid  colours  the  oxide  red, 
dissolves  it,  and  then  leaves  a  red  salt  when  eyaporated.  (Heller.) 


preoipiULW  noi  yei  lun 

Uratiie  JUiodUonaU.  —  The  alcoholic  acid  precipitates  from  Dranio 
nitrate,  a  light  blood-red  powder  ea.sil7  soluble  in  water  and  alcohol.  [11 
(Heller.) 

RhadiionaU  of  Manffanete.  —  The  alcvbolio  acid  forme,  with  acetate 
of  manganese,  a  dark  red  jtrecipitate  which  iacreaseti  on  boiling,  and 
diaaoWas  with  ^elluw  colour  in  water  and  aloohol.  (Heller.) 

Rlwdiionate  of  Tellurium.  —  The  solution  of  t«11nria  oxide  in  the 
alcoholic  acid  leavea  a  r«d  aalt  when  eraporated. 

SkodiiojuiU:  of  fiirnnwiA.  — The  potash-salt  dissolred  in  a  small  qnan- 
titr  of  water  forms,  with  nitrate  of  bismuth,  a  pale-red  precipitate  which 
qnickly  loses  colour;  the  alcoholic  acid  forms  a  vellow  precipitate  which 
contains  croconic  acid,  and,  if  left  in  the  liqula,  gradually  turns  white. 
(Heller.) 

Rhodixonate  of  Zinc  —  The  alcoholic  acid  colours  zinc-oxide  red,  and 
then  dissoWes  it  with  yellow  colour;  with  acetate  of  zinc,  it  forms  a  dark 
red  precipitate,  soluble  in  water  and  alcohol.  (Heller.) 

Sumnmu  Rhodizonate.  —  The  potash-salt  forms,  with  protoctloride  of 
tin,  a  carmine-red  precipitate  which  afterwards  becomes  darker;  it  dis* 
solves  sparingly  in  water  and  is  insoluble  in  alcohol.  —  The  Stannic  lah 
is  darker.  (Heller.) 

SbodiiontUe  of  Lead.  —  The  alcoholic  acid  forms  a  deep  red-brown 
precipitate  with  acetate  and  nitrate  of  lead.  The  dark  carmine-red  pre- 
cipitate obtained  on  adding  the  potash-salt  to  an  acidulated  solntion  of 
acetate  of  lead,  aesnmes,  when  left  for  some  time  in  the  liquid,  a  red- 
brown,  and  afterwards  a  black-brown  colour;  it  does  not  dissolve  in 
water  or  alcohol.  (Heller.)  The  aqueons  acid  forms,  with  acetate  of 
lead,  a  deep  violet  precipitate  which  Las  a  splendid  metallic  lustre;  it  is 
easily  decomposed  by  sulphuric  acid  while  moist,  and  by  sulphuretted 
hydrogen,  even  ftfter  drying.  (Wemer.)  The  precipitate  formed  by 
the  potash-salt  with  excess  of  neutral  acetate  of  lead,  is  dark  red,  and 
leaves,  when  ignited  in  an  open  dish,  a  mixture  of  lead-oxide  and  metallic 
lead.  (Tbanlow,  Ann.  £harm.  27, 1.) 

HeUer. 

3PbO 336     ....     8S-ae     85-00 

3C.. 18     ....       4-57     4-67 

5  0 40     ....     10-IS     10-33 


.  100-00    lOO'OO 


77-42 
12-90 


.  lOO-OO    100-00 


RhodaonaU  of  7ron,  — The   alcoholic  acid  forms,  with  ferrous  snl- 

Sihate,  a  red-brown  precipitate  soluble  in  water  and  alcohol,  and  with 
erric  salts,  a  brown  precipitate,  likewise  soluble  in  water,  and  therefore 
imparting  a  brown  coloni  to  the  liquid.  (Heller.) 

2  D  S 
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KhodixonaU  of  Cobalt.  —  The  alcoholic  acid  added  to  nitrate  of  eohalt^ 
precipitates  a  small  portion  of  the  salt,  forming  a  carmino-red  precipitate 
soluble  in  water,  while  the  greater  portion  remains  dissolred  with  red 
colour  in  the  alcoholic  liquid.  (Heller.) 

BhodizoruUe  of  Nickel.  -—  Brown,  soluble  in  water  and  alcohoL 
(HeUer.) 

Cuprie  RhodizonaU,  —  The  alcoholic  acid  forms,  with  cupric  salts,  a 
red-brown  precipitate  soluble  in  water;  from  concentrated  aqueous  soln- 
tions,  the  potash-salt  throws  down  the  same  precipitate.  (Heller.) 

Mercurofu  RhodizonaU.  —  The  alcoholic  acid  forms,  with  mercurona 
nitrate,  a  scarlet  precipitate  which  soon  becomes  darker  in  colour;  and 
the  potash -salt  forms,  with  mercurous  nitrate  or  acetate,  a  dark  carmine- 
red  precipitate,  which,  when  immersed  in  the  liauid,  soon  turns  brown, 
and  ultimately  yellow.  The  precipitate  is  insoluble  in  water  and  alcohol. 
(Heller.) 

Mercuric  Rhodizonate.  —  The  red-brown  precipitate  which  the  potash- 
salt  forms  with  mercuric  salts  is  insoluble  in  water,  and  soon  turns  yellow 
when  immersed  in  the  liquid.  (Heller.) 

RhodizoncUe  of  Silver.  —  Nitrate  of  silver  forms«  with  the  alcoholic 
acid,  a  brownish  red  precipitate  which  quickly  blackens,  and  after 
drying,  exhibits  the  metallic  lustre;  and  with  the  potash-salt,  a  deep 
carmine -red  precipitate  which  dissolves  but  very  sparingly  in  water,  and 
soon  assumes  a  brown  colour,  changing  to  black  on  exposure  to  the  air. 
(Heller.)  The  aqueous  acid  likewise  precipitates  a  solution  of  nitrate  of 
silver.  (Werner.) 

The  alcoholic  acid  does  not  precipitate  Bichloride  of  FkUinuoL 
(Heller.) 

Rhodizonio  acid  dissolves  readily  and  without  colouring  in  aleoM  and 
ether,  (Heller.)  The  concentrated  alcoholic  solution  is  red,  the  dilate 
yellow.  (Werner.) 


c    NitroMorine-nucUui  C**XC1H*, 

St.  Evre's  Acid. 

C^NClHHy  =  (^XCiK\m 

St.  Etrb.  (1849.)  N.  Ann,  Chim.  Fhyt.  25,  493;  also«^.  pr.  Chem.  46, 456. 

The  solution  of  chloroniceic  acid  in  fuming  nitric  acid,  deposits  on 
cooling,  crystals  of  nitrochloroniceic  acid;  and  the  mother-liquid  decanted 
therefrom,  yields,  on  evaporation,  long  white  needles  of  a  peculiar  aoid^ 
containing : 

St.  Etts. 

IOC    60-0    ....     33-82    3377 

N  14-0    ....       7-89    8-14 

CI 35-4    ....     19-95     19-67 

4  H  4-0     ....      2-25     2-29 

8  O   64-0    ....     36-09    36-13 

C^'OCCIHH)^ 177-4     ....  100-00    100-00 


d,    Jmidoffen-nvdetu.    C"AdRHyi 

Fyromncamide. 

C^H'O*=C'«AdH'0',0». 

Halaouti.  (1846.)  Compt.  rend.  22,  856. 

[MdignU  bu  not  dMoribed  the  fomutiim  ind  preparadon  of  thit  Mmponnd ;  bat 
It  b  probablr  obteined  by  tbs  drj  diatillatiaa  of  monomncUe  of  Mnmc>iua-C"NH'Ou.] 

Properiiet.  Right-aDgled,  foar-sided  prisms,  wbioh  melt  betveen  130° 
and  132°,  and  h&re  a.  ytstj  slightly  aweet  tnsts. 

DeeompotitioM.  Heated  a  little  above  its  boiling  point,  it  acqnires  a 
green  coloar,  changing  aa  the  temperature  rises,  to  bine,  and  afterwards 
to  violet,  and  then  yields  a  brown  distillate,  which  after  being  decolorised 
by  animal  charcoal,  again  exhibits  the  characters  of  pyromucamide. 

Comitinatumt.     Dissolves  in  water,  alcohol,  and  «eA«r.  (Malagnti.) 


«.     Amidogm-nuclew.     C'Ad'HK)*. 

BipyromucEimide. 

C'N'HKP  =  C«Ad»H'0'l 

VLnhkavTU  (1846.)  Compt.  rend.  22,  896. 

Pyn)m»eamid*  biatHidt: 

FomuUion  and  Preparation.  By  the  dry  distiltaUen  of  dimnoato  of 
ammonia  or  of  mncamide; 

2NH»,C"H"0»  -  C"N>H'0'  +  200"  +  lOHO 
and 

CUN^HBO"  -  CWN»H*0*  +  2CO"  +  6H0. 

The  snblimate  is  repeatedlr  crystallised  from  water  to  free  it  from 
adhering  pyromncic  acid,  wuich  remains  in  the  motber-Iiijaor. 

Properiiei,  Six-  and  eight-sided  laminga,  which  melt  and  beoome 
coloured  at  175°,  and  have  a  very  sweet  taste. 

DecompotUwnt.  1.  Heated  above  the  melting  point,  it  decomposes; 
and  at  250°  enters  into  a  kind  of  ebullition,  giving  off  carbonate  of 
ammonia,  besides  other  products.  —  2.  With  potash-ley,  it  gives  off 
ammonia  only  at  the  boiling  heat. 

ComhinMioni.  It  dissolves  Bparingly  in  cold  water,  more  readily  in 
alcohol  and  ethei. 
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%   Pyridine!   C^^NH^ 

Anderson.     Ed.  Phil,  Trans.  20,  ii.  247;  PhU.  Mojg.    [4],  2,   257; 
Ann.  Pharm.  80,  55;  Jahresher.  1851,  478. 

Formation.  By  the  destractiye  distillation  of  azotised  organic  sub- 
stances; being  found :  (a)  in  bone-oil  (Anderson);  (5)  among  the  prod  acts 
obtained  by  the  dry  distillation  of  the  bituminous  shale  of  Dorsetshire 
(C.  G.  Williams,  Fhil.  Mag.  [4]  8,  24);  (c)  among  the  volatile  bases 
obtained  by  the  destructive  distillation  of  cinchonine.  (C.  G.  Williams, 
£d.  PhU.  Trans.  21,  ii.  315.) 

Preparation.  The  more  volatile  oily  portion  of  rectified  bone-oil  is 
set  aside  for  some  days  with  dilute  sulphuric  acid,  and  frequently  shaken 
up;  and  the  strongly  acid  liquid  separated  from  the  oil,  is  kept  for  a  long 
time  in  a  state  of  ebullition  in  a  still,  whereupon  a  series  of  bases 
resembling  Runge*s  pyrrol,  and  called  pyrrol-bases,  pass  over.  The  acid 
liquid  separated  from  these  bases  and  cooled,  is  then  distilled  with  excess 
of  slaked  lime,  and  the  oily  bases  which  pass  over  separated  from  the 
aqueous  solution  by  means  of  solid  hydrate  of  potash,  (comp.  p.  160)  and 
then  subjected  to  fractional  distillation.  The  fraction  obtained  between 
65^  and  100^  contains  propylamine  and  butylamine,  and  perhaps  also 
ethylamine,  amylamine,  and  caproamine.  The  portion  which  boils  aboye 
115°  contains  another  series  of  bases,  which  may  be  approximately  sepa- 
rated by  repeated  fractional  distillation,  the  receiver  being  changed  at 
eyery  55^.  The  portion  which  distils  over  at  about  115°  consists  diiefly 
of  pyridine.  (Anderson.) 

Properties.  Transparent,  colourless  liquid,  which  does  not  become 
coloured  by  exposure  to  the  air.  It  dissolves  in  all  proportions  in  water, 
and  readily  in  oils,  both  fixed  and  volatile.  Acids  dissolve  it  with 
great  rise  of  temperature,  and  form  easily  soluble  salts.  (Anderson.) 

Caleulation. 

10  C   60    ....    75-95 

N  14    ....     17-72 

5  H  5    ....      6-33 

CWH»  79    ....  100-00 

Homologona  with  picoline  (CNH^  and  belonging  to  a  series  of  bases  called  bj 
Anderson  PicoHne-dateM,  whose  general  formula  is  C^NH*'*. 

Plattnum-saU.  —  On  mixing  the  solution  of  the  hydrochlorate  with 
bichloride  of  platinum,  the  double  salt  separates  in  flattened  prisms, 
which  are  easily  soluble  in  boiling  water,  less  soluble  in  alcohol,  and 
quite  insoluble  in  ether.  They  are  decomposed  by  boiling  with  water, 
with  separation  of  a  yellow  salt.  (vid.  inf.)  (Anderson.) 


10  C„ 600  ....  21-03    „..    2i«     ....    20-29 

N 14-0  ....      i-n 

6H 6-0  ....      2-10     ....      2-30    ....      2-24 

sa 106-2  ....  37-33 

Pt 99-0  ....  34-61     ....     34-30     ....     34-13     ....     34-71     ....   84-6 

C"NH»,ua,Pta>2es-2    ....  loo-oo 

lie  nh  a  *nalT>sd  b;  Andcnoa  mi  In  tbe  raoeutlf  preeipitatad  rate ;  6  h*d  bem 
boilad  iritb  vitar  till  ■  toler&lilj  luge  portioa  ramuaed  andiuolTed.  —  Williuni'i  wit 
c  wai  obtained  by  satunting  witli  hydrochloric  add  the  portioa  of  the  ToSatile  buei 
from  ihsle-niphtha  which  boileil  bclov  9S°i  adding  bichloiide  of  plstinntn ;  diluting  Che 
liquid  dll  the  precipitate  diiappeared  ;  and  then  cTsporating  orer  oil  of  Titriol,  to  avaid 
the  decomposition  which  alwaya  takea  place  whso  the  ■olutioni  of  these  platinum -lalta 
are  heated.  The  firat  and  aecond  crops  of  crystals  thus  obtained  consisted  of  the 
pIMinuin-ialt  of  lutidine  (C"NH>)  ;  the  third  and  fourth  of  the  plaCinam-aalt  of  picoline 
(C"NH') ;  and  the  fifth  and  last  of  the  platinum -aalc  of  pyridine.  The  crystals,  before 
ignition,  were  polTerised  and  washed  with  alcohol  and  ether  to  remove  ■  resinooi 
impurity.  —  d  was  obtained  in  a  aimilar  manner  from  the  miitore  of  Tolatik  baaea 
produced  by  distilling  cinchonine  with  canaCic  potash. 

PlATiKoPYRiDiNB.  CNH'Pt  =  C"»N  |  ^''  \  —When  ohloropUti- 
nate  of  pyridine,  oarefallj  freed  from  excess  of  bichloride  of  platinnm,  ia 
dissolved  in  hot  water,  and  the  eolulion  boiled  for  aeveral  dnys,  it  depo- 
sits a  sulphur-yellow  orystaQine  powder,  which  is  the  bihydrocblorate  of 
platinopyridiDe : 

C">NH',HCI,PtCI'  -  C"''NH'Pt,2HCl  +  HCl. 

After  five  or  six  dajre'  boiling,  the  whole  of  the  chloroplatinate  is  tranfh 
formed  into  thie  new  compoand;  but  if  the  yellow  powder  be  separated 
before  the  decomposition  is  complete,  the  mother-liquoi  deposits  on 
cooling  another  compound,  consisting  of  golden-yellow  lamins,  resembling 
iodide  of  lead,  {via  inf.) 

The  h^drocblorate  of  platinopyridine  is  ingolnble  in  water  and  in 
acids.  It  is  decomposed  by  potash,  with  separation  of  pyridine.  Plati- 
nopyridine cannot,  therefore,  be  obtained  in  the  free  state  by  treating 
the  hydrochl orate  with  alkalis;  but  on  mixing  the  solution  of  that  salt 
with  silver-salts,  chloride  of  silver  is  precipitated,  and  salta  of  platino' 
pyridine  are  obtained.  It  is  very  difficult  to  prepare  these  salts  in  a 
definite  state.  The  ehTomate  is  however  obtained  by  adding  bichromate 
of  potash  to  sulphate  of  platinopyridine ,  in  the  form  of  an  otango-rdd 


precipitate,  containing  C"*NH'Pt,HO,CrO'. 

The  y 


e  yellow  scales  obtained  by  stopping  the  ebullition  of  the  solution 
01  cnioroplatinate  of  pyridine,  before  the  decomposition  is  complete, 
consist  of  a  compound  of  chloroplatinate  of  pyridine  with  hydrochlorato 
of  platinopyridine:  C"<'NH',HCl,PtCl»-t- C"=NH"Pt,2HCI.  (Anderson, 
Hr.  Ann.  ChiTn.  Fhyi.  44,  366.) 

Platosopyridinb,  C*°N  ^  m  f  —  When  chloroplatinate  of  pyri- 
dine is  boiled  with  excess  of  pyridine,  the  liquid  becomes  strongly 
colotired;  and  on  evaporating  to  a  syrup  and  digesting  in  water,  a  dark- 
ooloured  solution  is  obtain^,  together  with  a  residae  very  sparingly 
soluble  in  water.  This  residue  treated  with  boiling  alcohol  yields  a  solu- 
tion, which,  on  cooling,  deposits  small  needles  of  hydrochloiate  of 
pUtosopyridine,  C'NH'Pt.UCl.  (Anderson.) 

•  pt.  -  4  Pt.  -  4S-5. 
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1'    Ethylopyridine. 

Fonned  hj  tbe  action  of  iodide  of  ethyl  on  pyridine.  On  cently 
heating  the  mixture  of  the  two  liquids  an  action  ensaes^  attended  with 
considerable  rise  of  temperature,  and  hydriodate  of  ethylopyridine  rises 
to  the  surface  in  the  form  of  an  oily  layer,  which  crystallises  on  cooling-. 
By  decomposing  this  salt  dissolved  in  water  with  moist  oxide  of  silver, 
the  base  C^*NH*0,  is  obtained,  in  the  form  of  a  colourless,  strongly 
alkaline,  aqueous  solution,  which  has  a  caustic  taste,  absorbs  carbonic 
acid  from  the  air,  and  exhibits,  for  the  most  part  with  metallic  salts, 
the  same  reactions  as  potash  or  soda. 

Hydriodate  of  Ethylopyridine,  crystallises  in  tables  having  a  silvery 
lustre,  easily  soluble  in  water,  and  somewhat  deliquescent;  they  like- 
wise dissolve  readily  in  alcohol  and  ether. 

Anderson. 
14  C  84     ....     35*90     36-17 

N 14     ....       5-98     5-70 

10  H 10     ....      4-27     4-59 

I    126     ....     53-85     53-54 

C"NH».HI  or  C"NH»  I  234     ....  100-00     100-00 

Chloro-aurate.  C"NH*^l,AuCP.  Yellow  tables,  sparingly  soluble 
in  cold  water,  and  decomposed  by  boiling  with  water. 

Chloroplatinate,  Obtained  by  decomposing  the  hydriodate  with 
nitrate  of  silver;  precipitating  the  excess  of  silver  with  hydrochloric 
acid;  and  mixing  the  filtrate  with  a  concentrated  solution  of  bichloride  of 
platinum.  Garnet^red  rhombic  tables,  sparingly  soluble  in  cold  water, 
insoluble  in  a  mixture  of  alcohol  and  ether.  (Anderson.) 

Anderson. 

14  C   84-0     ....     26-82     26*33 

N  14-0     ....       4-47 

10  H  100    ....      319     2-92 

3  CI  106-2     ....     33-91 

Pt  99-0     ....     31-61     31-62 


C"NHWCl,PtCl»    313-2     ....  100-00 


Stenhonse's  Alkaloid. 

C"NH'=C"NH»,H«1 

STEimovsB.    Ann.  Pharm.  70,  200. 

Kidney  beans  are  subjected  to  dry  distillation  in  an  iron  cylinder,  at 
the  lowest  possible  heat;  the  distillate  supersaturated  with  hydrochloric 
acid;  the  watery  liquid  decanted  from  the  tar,  which  is  then  exhausted 
several  times  with  water  containing  hydrochloric  acid;  the  hydrochloric 


liquid  filtered  tbroagh  charcoal  powder,  Bapersatnrated  in  a  large  distil- 
Hag  apparatus  with  lime  or  oarhonate  of  aoda,  and  distilled.  A  ^rtl 
watery  distiUate  then  passes  over,  with  oily  alkaloids  floating  upon  it, 
which  increase  but  then  diminish  again,  so  that  at  last  notliiiig  passes 
over  but  an  aqueous  solution  of  the^  oils,  which  must  be  collected  apart 
as  a  tecond  distillate.  ■ —  The  oil  is  removed  from  the  Jirtt  diatiliate,  and 
diseolved  in  bydrochlorto  aoid;  the  hydrochloric  acid  solution  separated 
from  the  neutral  oil  by  means  of  a  wet  filter;  the  filtrate  distilled  in  a 
large  retort  with  excess  of  carbonate  of  soda;  and  the  oily  alkaloTd 
which  passes  over  separated  with  the  pipette  from  the  ammoniacaJ  liquid. 
The  tecond  distillate,  after  neutralisation  with  hydrochloric  acid,  is  then 
concentrated  at  a  gentle  heat,  (at  a  boiling  temperatnre  a  large  quantity 
of  the  alkaloid  would  be  resinised,)  distilled  with  carbouate  of  soda, 
and  the  oily  alkaloid  which  is  removed  from  the  distillate,  rectified 
several  times  with  water,  a  small  quantity  of  resin  then  remaining 
behind.  The  united  oily  alkalo'ids  from  the  firil  and  tecond  distillates 
are  repeatedly  shaken  np  with  strong  potash-solution  to  remove  the 
ammonia,  being  each  time  separated  from  the  ammoniacal  potash-ley,  till 
all  the  ammonia  is  expelled,  which  is  not  effected  without  loss;  they  arv 


then  freed  from  water,  which  amounts  to  half  their  bulk,  by  repeate 
agitation  and  several  days'  standing  with  hydrate  of  potash,  till  that 
substance  no  longer  becomes  moist;  Uie  cleat  oil  poured  ofl'and  oarefnlly 
rectified;  and  the  last  third,  which  passes  over  no  longer  oolonrless  but 

irellowish,  collected  apart,  repeatedly  rectified,  till  it  also  becomes  cclonr- 
esa,  then  added  to  the  first  two-tnirds,  and  slowly  rectified  in  a  retort 
provided  with  a  thermometer.  The  boiling  begins  at  108°;  a  small 
qaantity  passes  over  between  10fl°  and  130  ;  a  large  quantity  between 
150°  and  165°;  and  the  last  between  165°  »id  220°.  The  distillates 
thus  obtMoed  are  further  separated,  according  to  their  different  degrees 
of  volatility,  by  repeated  fractional  distillation. 

All  these  oily  alkaloids  agree  with  each  other  in  the  following 
respects :  They  are  transparent  and  colourless,  with  strong  refracting 
power;  lighter  than  water;  have  &  pungent,  slightly  aromatic  odour  and 
a  burning  taste;  redden  turmeric,  and  turn  reddened  litmus  blue;  and 
produce  fumes  with  hydrochloric  acid.  In  closed  vessels  they  do  not 
alter  in  the  dark,  but  on  exposure  to  light  they  become  yellow  and  less 
volatile.  When  boiled,  they  turn  brown,  and  are  resolved  into  a  colour- 
less distillate  and  a  dark-brown  resinous  residue.  When  passed  through 
a  red-hot  tube  filled  with  charcoal,  they  are  converted  into  ammonia. 
They  are  also  decomposed,  with  evolution  of  ammonia,  by  boiling  with 
potash-ley,  or  by  the  continued  boiling  of  their  aqueous  solations.  By 
nitric  acid  they  are  converted  into  resins  of  a  deep  yellow  colour,  not 
into  picric  acid,  and  by  aqueous  chloride  of  lime  into  brown  resins 
without  exhibiting  the  reaction  of  aniline.  They  dissolve  in  water  with 
tolerable  facility,  the  more  volatile  more  readily  than  the  less.  They 
neutralise  acids,  and  their  salts  are  mostly  crystal lisahle;  but  those  of 
the  more  fixed  alkalis  are  contaminated  with  a  brown  resin  and  crya- 
tallise  less  readily,  'i'hey  precipitate  the  salts  of  iron  and  copper,  but 
the  copper-precipitate  dissolves  with  blue  colour  in  excess  of  the  alkalis. 
With  mercury,  gold,  and  plalinnm,  they  form  double  salts,  which  are 
about  as  soluble  as  the  corresponding  double  salts  of  ammonia. 

The  alkaloid  which  boils  oelween  150°  and  155°  forms  oryetallisable 
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Mltswidi  tnlplnirioy  nitric^  Mid  hjdrodilorie  acid.  The  hydroddoratB 
forms  eftsilj  soluble,  tranaparent  prisme.  The  geld  double  wU  diasolves 
readilj  in  water,  and  Beparates  in  light  yellow  needles  on  oooling.  The 
plaHnuM  double  eaU  forms  four-aided  prisms  of  a  deep  yellow  oolonr, 
which  dissolve  in  water  with  tolerable  Hacility;  they  contain  34*66  p.  o. 
platinum.  (Stenhonse.) 

Z;jaMlo%d,  Mling  Mt  IhOr^lbi^  «/ leO*— 165*,  «/ 170%    «/ 200*— 210* 

IOC  60    ....     7407    ....    74«69    ....    7408    ....    75-42    ....      75*63 

N 14     ....     17-29 

7  H 7     ....      8-64     ....      7-97     ....      8-06    ....      8-52    ^        8-73 

C»NH'  81    ....  100-00 

[May  not  these  serenlTolatile  oili  be  merely  the  tame  alkelold  in  (HfTereDt  deyw-s 
of  pniity?] 

The  same  or  similar  alkaloids  are  obtained  by  dry  distillation,  at  the 
^ntlest  possible  heat,  of  bones,  wheat,  linseed-oil  cake,  ooal,  peat,  and 
the  entire  plant  of  Fteris  aquilina,  whereas  wood  yields  only  a  trace. 
(Stenhouse.) 

Kidney*bean8  or  linseed-oil  cake  distilled  with  strong  soda-ley,  like- 
wise eyolve,  together  with  ammonia,  a  tolerably  large  quantity  of  a 
similar  alkaloYd,  which  may  be  obtained  by  rectifying  the  distillate, 
neutralising  with  hydrochloric  acid,  filtering  from  the  neutral  oil,  &c.; 
ox-liver  similarly  treated  yields  but  a  small  quantity.  (Stenhouse.) 

Similar  alkaloids  are  likewise  obtained  by  digesting  kidoey-beans 
with  a  mixture  of  1  pt.  oil  of  vitriol  and  3  to  4  pts.  water,  the  process 
being  stopped  before  sulphurous  acid  begins  to  escape.  (Stenhouse.) 

Ill  the  dry  distillation  of  Semen  Lycopodii,  an  oily  alkaloid  of  peculiar 
and  very  pua^nt  odour  passes  over  first,  then  an  alkaloid  resembling  that 
obtained  freinkidney-beans.  If,  on  the  other  hand,  the  lycopodium  be 
first  boiled  to  dryness  with  strong  soda-ley  and  then  distilled,  only  the 
former  alkaloid  is  obtained,  together  with  a  large  quantity  of  ammonia. 

Lastly,  similar  alkaloids  may  be  formed  by  the  putre^tion  of 
asotised  compounds.  Horse-fiesh  which  had  been  repeatedly  boiled  with 
water  for  a  difierent  purpose,  on  being  left  to  putrefy,  and  then  exhausted 
with  water  containing  hydrochloric  acid,  yielded  a  hydrochlorate  of  sa 
alkaloid  and  sal-ammoniac.  By  concentrating  the  liquid,  distilling  with 
carbonate  of  ammonia,  and  repeatedly  rectifying  the  distillate  over 
hydrate  of  soda,  a  light,  colourless,  oily  mixture  of  alkaloids  was 
obtained,  having  a  rather  agreeable  aromatic  odour,  easily  soluble  in 
water,  and  capaXle  of  neutralising  acids;  the  quantity  was  however  much 
less  than  that  which  had  been  obtained  by  dry  distillation  of  the  flei^. 
(Stenhouse,  Ann.  Fharm.  72,  86.) 
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The  illammatinff  gas  obtained  on  tbe  la^e  scale  by  dry  diatillation 
of  reaiD  and  &  small  qnantity  of  fixed  oil,  deposits  under  strong  pressure 
a  brown  oily  mixture  having  the  odour  of  pbospbaretted  hydrogen. 
This  oily  mixtare  nben  distilled,  leaves  a  sooty  matter,  bituminous  tar, 
and  a  small  quantity  of  naphtbalin,  and  yields  a  nearly  cotoarleaa  distil- 
late, vhich,  when  dehydrated  over  chloride  of  caloium  and  repeatedly 
Bubjected  to  fractional  distillation,  is  resolved  into  six  oils  of  rariona 
degrees  of  volatility  (boiling  from  28°  to  140°.)  (Conerbe.)  After  th« 
most  volatile,  which  boils  at  28°  [and  is  perhaps  a.niylene],  follows  the 
oil,  probably  belonging  to  this  place,  and  called  by  Couerbe,  Pentaearbiir* 

It  is  colourless,  of  sp.  gr.  0*709  at  14",  boils  at  50°  [ealealation, 
according  to  Gerhardt's  law  (vii.  57),  gives  45°],  and  its  v^ponr- 
density  is  2-354.  (Conerbe,  Ann.CMm.  Phyt.  69,  184;  J.  pr.  CAem. 
18,  165.) 

ConeAe.  Vei.       Oenrit^, 

IOC  „ SO    ....     S8-24    68'U  C-npoar ....     10    ....     4-1600 

B  H B     ....     11-76    11  M  H-go   B    ....     OSa« 

C*H» 68    ....  100-00    9973  OU-Tapour         2     ....     4-7U6 

1     ...     2-367S 


Gof^acene- 

Cr*H»0»=C"H',0*. 

Drtillb.  (1843.)     Com.pt.  rand.  17,  1143;  19,  134. 
C.  Y6L0KSL.     Ann.  Pharm.  89,  345. 

Bitiyol.    (VOlckd.) 

The  oily  mixtnre  of  guajacene,  pyrognajacic  acid,  nacreous  laminte, 
and  certiun  other  empyreunutio  products,  obtained  by  dry  distillation  of 
guajao  resin,  yields,  when  it  is  rectified,  and  only  the  most  volatile 
portion  collected,  gnajacene,  which  appears  to  be  formed,  with  elimi- 
nation of  2  At.  carbonic  acid,  by  decomposition  of  the  guajacic  acid 
contained  in  the  resin.  (Deville.) 

Colonrless  oil  (DeTiUe);  yellow,  even  after  repeated  distillation. 
(Vslckel.)  Sp.  gr.  0874  (Deville);  0  871  at  15".  (Volokel.)  Boils  at 
118°  (Deville);  from  115°  to  120°  (V6lckel);  giving  off  a  vapour  whose 
density  is  2-92.  (Deville.)  Smells  like  bitter  almond  oil  (Deville), 
somewhat  also  like  the  yellow  oils  which  pass  over  in  the  distillation  of 
sngar  between  60°  and  120°.  Its  taste  is  reiy  atrosg,  pungent,  and 
burning. 
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Calcvlation,  ace.  to  Derflle. 
IOC 60    ....    71-42 

8H 8     ....       9-53 

2  0 16    ....     1905 


9C 
7H 
20 


Cale.  MC  to  Vaickd. 


•••••••■ ■•*• « ■ • • 


&4 

7 

16 


70-lS 

9-10 

2077 


69-91 
9-40 

20-69 


C>*H«0« 84 


100-00 


C-Tunnir 
H-gM   . ... 

O-fM     .... 


C»H'0«   77    ....  100-00 

YoL  Density. 

10  ....  41600 

8  ....  0&546 

I  ....  1-1093 


100-00 


Gaaj 


>Tftpoar    2 

1 


5-8239 
2-9119 


[If  tlie  formiiU  C^HH)*  be  conect,  gnigaoeDe  may  be  regarded  aa  the  aldide  of 
angelic  add  (Gerhardt,  Cbmpt  rtnd.  26,  226.)  —  V<51ckel's  formula,  which  agrees 
better  frith  the  analysis,  should  perhaps  be  doubled  to  make  the  number  of  carbon-atoms 

even.] 

The  oil,  when  exposed  to  the  air,  is  converted  bj  oxidation  into 
beauUfol  crystalline  laminie.  (Deyiile.)  [Of  angelic  acid  9]  —  IT.  Each 
time  that  it  is  distilled,  a  small  quantity  of  a  yeuowish  brown  substance 
is  formed.  -»  Nitric  acid  dissolves  it  with  violent  action,  and  water  added 
to  the  solution  throws  down  a  yellow  resinous  body.  Strong  sulphuric 
acid  also  dissolves  it,  forming  a  solution  from  which  water  precipitates 
a  small  quantity  of  resinous  matter.  The  oil  absorbs  a  small  quantity  of 
hydrochloric  acid  gas,  and  acquires  thereby  a  darker  colour.  It  absorbs 
chlorine,  with  formation  of  a  heavy  yellow  oil.  When  shaken  up  with 
potash,  it  is  at  first  decolorised,  but  quickly  jpasses  through  successive 
shades  of  blue,  red,  and  brown,  and  is  ultimately  converted  into  a 
resinous  body  of  yellow,  brownish  yellow,  yellowish  brown,  or  red-brown 
colour,  according  to  the  strength  of  the  potash-ley.  The  red-brown 
substance  dissolves  in  water,  forming  a  solution  of  the  same  colour  from 
which  it  is  reprecipitated  by  water.    It  also  dissolves  in  alcohol.  ( VolckeL) 

Guajacene  is  but  sparingly  soluble  in  vxUery  but  dissolves  in  all  pro- 
portions in  alcohol  and  ether.  (VolckeL) 

Essential  Oil  of  Roman  Camomile  (Anihemis  nohilis),  —  This  oil  is  a 
mixture  of  the  aldide  of  angelic  acid  0^*^11*0'  [or  hydride  of  angelyl 
C"H'0*,H]  with  a  hydrocarbon,  C"H",  isomeric  with  oil  of  turpentine, 
and  a  small  quantity  of  angelic  acid.  It  is  greenish,  slightly  acid,  and 
has  a  pleasant  odour.  It  begins  to  boil  at  about  160°;  but  the  boiling 
point  gradually  rises  to  180  and  even  to  ISC,  at  which  temperature 
two-thirds  of  the  oil  pass  over.  Towards  the  end  of  the  distillation,  the 
boiling  point  rises  to  210°,  but  this  rise  is  due  merely  to  the  presence  of 
a  resinous  impurity  and  of  a  less  volatile  oil;  for  the  first  and  last  por- 
tions of  the  distillate  exhibit  the  same  reactions  and  very  nearly  the 
same  boiling  point  Three  portions  of  the  oil  collected  between  200'' 
and  210°,  gave  by  analysis  : 


Gerhardt. 


Carbon 75-57 

Hydrogen 10-57 

Oxygen 13-86 


76-61 
10-66 
12-73 


76-00 
10-78 
13*22 


100-00    ....  100-00    ....  100-00 


The  oil  is  not  acted  upon  by  aqueons  potash;  but  when  ffently 
heated  with  pulverised  hydrate  of  potash,  it  is  entirely  converted,  wiUioni 


of  temperature  takes  place,  and  hydrogen  is  evolved;  and  if  the  external 
heat  be  then  removed,  the  action  goes  on  Bpontaneongly  to  the  end;  the 
hydrocarbon  contained  in  the  oil  volatilisee,  and  angelate  of  potash 
lemaina  behind : 

C»H*0»  +  HO.KO  =  C'WKO'  +  2H. 

If  the  heating  be  etill  farther  oontlniied,  hydrogen  ia  more  ftbnndantly 
evolved,  and  the  angelate  of  potash  is  converted  into  acetate  and  propio- 
nate of  potash  : 

Ci»H»0*  +  4HO  -  C*H*0*  +  CWHy  +  2H. 

(Oerhardt,  iV.  Ann.  Chim.  Fhyi.  24, 96;  also  TraiU  de  Chinie  organigue, 
2,  445;  Chiozia,  N.  Ann.  Chim.  Pkyt.  89,  435.) 

Oil  of  camomile  does  not  form  any  otystaltine  oompoand  with  alkalina 
bisulphitee.  (Bertagnini.)  Y. 


Angelic  Acid. 
C"»H»0'  =  C'H'.O*. 

L.  A.  BccHMER.  (1843.)  Sepert.  7S,  161;  abatr.  Ann.  Pharm.  42,  226. 
H.  Mbyeb  &  D.  Zbsnbr.    Ann.  Fhami.  55,  307. 

EwNBCH.     JaAri.  pr.  Pharm.  7,  79;  — &  Hopf.  11,217;  —  &  Rocker, 
16,  12. 

AngtHeie  Mid,  SumMoltHiirt,  AKftUb'durt,  AeUU  angtUqttt. 

/Sources  and,  Formation.  In  the  root  of  Angelica  Arckangelioa 
(Bnchner),  and  more  abnndantly,  aa  it  appears,  in  tlie  Sumbul  or  MoBchuS' 
root,  vrhioh  likewise  appears  to  belong  to  an  umbelliferons  plant. 
(ReiuBch.)  The  less  rolatile  portion  of  the  essential  oil  of  Arohemii 
nobiiit  is  converted  by  boiling  with  alcoholic  potash  into  angelate  and 
valerate  of  potash.  (Gerhardt,  #.  Ann.  Chim.  Pkj/t.  24,  96.)  —  H-  The 

■uppoted  TKlcriaDJc  Hcid  obtained  by  decompotiog  Ihii  pot*ah-nlt  with  lulpharie  acid, 
wu  piobablj  nathing  but  angelic  acid,  rendered  uncTjstallisablB  by  (be  preaence  of 
certain  products  of  its  decompnsiCioa,  til,  acetic  and  propionic  acid;  in  Tsct,  tha 
■ngelates  and  tbe  Tslirste*  exhibit  nearly  the  same  comporition  per  cent.  (Gerhardt, 
IVotM  de  Chimit  orfaniqtur.  2,  450.)  The  oil  IS  also  converted  into  angelate 
of  potash  when  gently  heated  with  pulverised  hydnte  of  potash. 
(Chiozza,  vid.  tup.)  —  2.  Peucedanin  treated  with  alcoholic  potaeh,  is  eon* 
Tert«d  into  angelio  acid  and  oreoailin  (Wagner  J",  pr.  Ohem.  62,  275): 

C"H"=0'  +  KO,HO  -  CH'KO*  +  C»H»0*        f. 


Preparation,  a.  From  Angelioa-root.  1.  The  root  is  exhausted  with 
alcohol;  the  filtrate  evaporated  to  a  small  bnlk;  the  reeidual  angelica- 
balsam  freed  from  the  snbjftcent  layer  of  extract,  which  has  tbe  consistence 
of  honey;  then  washed  with  water,  and  digested  with  aqneous  potash;  the 
filtrate  evaporated;  tbe  nuM  redissolved  in  water;  the  liqnid  filtered  to 


414  UKBNE :  PRIMART  MUCUUS  C^U^. 

smmte  a  wmxj  iDbetanoe;  the  filtnte  tlien  set  saide  m  long  u  seedloo 
of  angeliciD  continne  to  separate  £rom  it;  the  lipoid  aepaiated  therefrom 
and  containing  angelate  of  potash,  distilled  with  dilute  snlphnrie  aoid;  and 
the  distillate,  consisting  partly  of  aqneous  aeid,  partly  of  oily  drops  of  the 
pure  acid  iatnrated  with  potash,  evaporated  and  distilled  with  strong* 
phosphoric  acid:  pore  angelic  acid  then  passes  over  in  the  form  of  an  oil. 
(Duchner.)  The  liquid  ohtained  hj  boiling  the  balsam  with  dilute  potash 
may  also  be  supersaturated  when  cold  with  dilute  sulphuric  acid,  decanted 
from  the  precipitated  resin,  and  distilled ;  and  the  distillate,  which  smells 
of  yalerianic  acid,  redistiUed;  the  turbid  distillate  then  deposits  crystala 
of  angelic  acid,  surmounted  by  an  oily  layer  of  valerianic  acid.  (Meyer  & 
Zenner.)  —  2.  Fifty  pounds  of  the  dry  root  are  boiled  with  4  pounds  of 
lime  and  with  water;  the  liquid  strained  by  pressure  through  linen;  the 
brown  solution  evaporated,  and  distilled  in  a  copper  still  with  excess  of 
dilute  sulphuric  acid;  the  turbid  and  acid  distillate,  which  is  covered  with 
a  neutral  oil,  and  smells  like  fennel,  supersaturated  with  potash  and 
evaporated,  whereby  the  fennel  odour,  which  proceeds  from  neutral  oil,  is 
destroyed;  the  brown  residue  again  distilled  with  sulphuric  acid  in  the 
copper  still,  with  a  condensing  tube  not  kept  too  cold;  the  residue 
repeatedly  mixed  with  small  quantities  of  water  and  redistilled;  and  the 
turbid  distillate,  containing  a  large  quantity  of  oily  drops,  set  aside  for 
several  days  in  the  cold,  as  long  as  angelic  acid  continues  to  separate  from 
it  in  needles  and  prisms,  while  valerianic  and  acetic  acid  remain  dissolved 
in  the  water.  The  crystals  are  then  washed  with  a  small  ouantity  of 
water,  and  repeatedly  crystallised  to  free  them  from  the  still  adhering 
valerianic  acid,  which  remains  in  the  mother-liquor,  together  with  a  small 
quantity  of  angelic  acid.  1 00  pts.  of  the  root  thus  treated,  yield  firom 
0*25  to  0*38  pt.  of  pure  angelic  acid.  (Meyer  &  Zenner.) 

b.  From  Sumhul^root.  —  SumbuKbalsam  obtained  by  exhausting  the 
root  with  alcohol  and  evaporating  the  filtrate,  is  boiled  with  oonoen-* 
trated  potash,  whereupon  a  volatile  oil  evaporates;  the  brown-red 
alkaline  filtrate  mixed  with  sulphuric  acid,  which  separates  a  dark  brown 
oil;  and  this  oil  distilled  with  water,  which  is  added  at  intervals  as  the 
distillation  goes  on,  as  long  as  it  passes  over  turbid,  and  mixed  with 
drops  of  oil.  (Sombulamic  acid  remains  in  the  retort).  The  oily-wateiy 
distillate  set  aside  in  the  cold,  deposits  angelic  acid  (amounting  to  8*5  per 
cent,  of  the  root)  in  transparent  colourless  needles,  while  a  small  quantity 
of  valerianic  acid  remains  in  solution.  The  crystallised  acid  is  purified 
by  twice  saturating  it  with  carbonate  of  soda,  and  distilling  with  sul- 
phuric acid,  then  by  distilling  it  per  se,  and  finally,  by  keeping  it  for  a 
long  time  in  a  state  of  ebullition.  (Reinsch.)  If  the  acid  has  not  been 
completely  freed  by  sufilcient  distillation  from  the  snmbulamic  acid  like- 
wise occurring  in  the  sumbul-root,  the  alcoholic  solution  acquires  a  fine 
blue  colour  when  mixed  with  sulphuric  acid;  whereas,  if  snmbulamic  is 
not  present,  the  solution  remains  colourless.  (Reinsch.)  —  c.  By  heating 
the  essential  oil  of  Anthemia  nohilia  with  hydrate  of  potash.  (Gerhardt^ 
Chiozza,  p.  413.) 

Properties,  Large,  long,  transparent,  colourlessfprisms  and  needles. 
(Meyer  &  Zenner,  Reinsch).  Melts  at  45°  (Meyer  &  Zenner),  between 
43°  and  45°  (Reinsch),  to  a  transparent  oil  which  floats  on  water,  and  at  a 
few  degrees  above  0  ,  solidifies  in  a  radiated  mass  of  needles.  (Buchner.) 
Boils  at  190°  (191°  according  to  Reinsch)^  and  may  be  distilled  without 


(KeinBch,  Buchner.)  Tostea  verr  soar  anil  at  the  same  time  burning  and 
aromatio  (Buchner,  Reinsch),  ana  when  placed  on  the  tongne,  prodaoea  a 
white  spot  which  soon  disappears,  (Reinwh.)     Reddena  litmus. 

:'»-'•'■  &„'   "^.t,."   »<--««■ 

a.  h.  «. 

IOC 60    ....     60    _.     59<2     ....    S979    .,.,     5969 

8  H 8     ....       B     B-04     ....      8-03     ....       7-98 


32     ....     32     32-S4     ....     3218     ....     32-33 


C'H'O*   100    ....  100    .„ 100-00    ....  lOO-OO    ....  lOO-OO 


Deeompotiiiotu.  1.  The  acid  bams,  when  net  on  fire,  with  a  biigfat 
and  Mmewhat  smoky  flame.  —  2.  The  potash-aalt  fuwd  with  exoesa  of 
potash  is  resolved  into  acetate  and  propionate  of  potash,  with  erolation 
of  hydrogen  (Chioua,  p.  413). 

GomhinatUmt.  Angelie  acid  dissolves  sparingly  ia  cold,  abundantly 
in  hot  water,  whence  it  separates  in  needles  on  cooliug.  (Meyer  & 
Zenner.) 

Angelic  acid  deoomposes  the  alkaline  carbonates.  The  Angtlaia  ^ve 
off  part  of  their  acid  when  their  aqneone  solutions  are  evaporated. 
(Meyer  &  Zenner.) 

AngelaU  of  Ammonia.  —  Soluble  in  water  and  alcohol  (Meyer);  th« 
aolntion  smells  like  safiron,  (Reinsch.) 

Angdate  of  Potaih.  —  Solnble  in  water  and  alooboL  (Reinsch.) 

Ang€l<jte  of  Soda.  —  Soluble  in  water  uid  alcohol.  (Meyer.)  The 
oonceutrated  solution  mixed  with  alcohol  yields  deUqoescent  crystals. 
(H«in8cb.) 

Angdatt  of  Lime. — Shining  laminn,  which  diasolTS  rery  easily  in 
water,  and  ^to  off  121  p.  o.  water  at  100".  (Meyer  &  Zenner.) 


c»o   

23     . 

.     20-4*    2056 

C"H'CiO',2Aq 

137     . 

.    100-00 

Angdate  of  Lead.  —  Alkaline  angeUtes  form,  with  lead-salts,  a  white 
precipitate  solnble  in  a  large  qnantity  of  water.  (Buehner.)  The  pre- 
cipitate likewise  dissolves  on  heating  the  mixture,  and  then  0eparat«s  in 
nodules  on  cooling.  (Reinsch,)  The  solution  of  lead-oxide  in  excess  of 
the  aqueous  acid,  yields,  when  evaporated  by  beat,  beautiful  crystals  of 
the  neutral  salt.  The  salt  is  very  much  inclined  to  give  np  a  portion 
of  its  acid,  and  pass  into  the  condition  of  a  bikaio  salt,  which  cryatalliBos 
in  lamina.  The  neutral  salt  cakes  tcgether  wben  heated,  and  gradually 
melts  into  »  semi-transparent  mass,  while  part  of  the  acid  volatilises. 
(Meyer  &  Zenner.) 
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Neutral  eryitalw  dried  eoid  in  vaewt,  Meyer  &  Zemier. 

PbO 112     ....     5517  54-95 

10  C  60     ....     29-55  29-37 

7  H 7     ....      3-44  3-66 

3  O 24     ....     11-84  1202 

C^H^PbO* 203     ....  10000     10000 

The  alkaline  angelates  form,  with  Ferric  9cUU,  a  flesh-coloored  pre- 
cipitate insoluble  in  water  (Bacbner,  Mejer),  a  yellowish  brown  pre- 
cipitate (Reinsch);  with  Cuprie  ialts,  a  bluish  white  precipitate,  soluble 
in  a  large  quantity  of  water  (Buchner);  and  with  Jiercurotis  nitrate,  a 
white  precipitate,  which  soon  turns  grey  (Buchner),  and  redissolres. 
(Reinsch.)     They  do  not  precipitate  corrosire  sublimate. 

AngdaU  of  Silver,  — i-  Alkaline  angelates  precipitate  from  silver-solu- 
tion, a  white  salt  (crystalline  according  to  Reinsch),  which  dissolves  in  a 
large  quantity  of  water,  forming  a  solution  whence  silver  is  deposited, 
after  a  while,  in  the  form  of  a  black  powder.  (Buchner.)  The  somewhat 
acid  solution  of  silver-oxide  in  the  boiling  aqueous  acid,  yields  by  evapo- 
ration at  the  gentlest  possible  heat,  small  crystals  of  the  neutral  salt^ 
having  usually  a  greyish  white  colour,  and  soluble  in  water  and  alcohol — 
or  sometimes,  if  the  acid  volatilises  during  the  evaporation^  laminiD  of  a 
basic  salt.  (Meyer  &  Zenner.) 

Neutral  cryetaU,  dried  cold  in  vacuo.  Mejer  &  Zenner. 

10  C 60     ....     28-99  2908 

7H 7     ....       3-38  3-54 

Ag    108     ....     5217  52-26 

4  0 32     ....     15-46  15-12 

C'OH'AgO*    207     ....  10000    10000 

Angelic  acid  dissolves  very  readily  in  alcohol  and  ether.  (Meyer  St 
Zenner,  Reinsch.) 

It  dissolves  easily  in  oil  of  turpentine  and  in  Jlxed  oils.  (Meyer  & 
Zenner.) 


f .  Anhydrous  AngeUc  Acid.    C"H'0»  or  cwh'S}®' 

Chiozza.     jr.  Ann.  Chim.  Fhys*  S9,  210;  Compt.  rend.  36,  630;  Ann. 
Fharm.  86,  260. 

Obtained  by  the  action  of  oxychloride  of  phosphorus  on  angelate  of 
potash.  The  viscid  oil  thus  produced  yields,  when  treated  with  dilute 
carbonate  of  soda  and  then  with  ether,  an  ethereal  solution,  which,  when 
evaporated,  leaves  the  anhydrous  acid. 

Perfectly  neutral,  limpid  oil,  heavier  than  water;  does  not  crystallise 
even  in  a  mixture  of  ice  and  salt;  has  a  peculiar  odour  differing  alto- 
gether from  that  of  the  hydrated  acid.  It  is  but  very  slowly  rendered 
acid  by  the  action  of  water;  but  strong  alkaline  solutions  dissolve  it 
readily  with  the  aid  of  heat. 

Cbioua. 

20  C 120  ....  65-93  6592 

14  H 14  ....   7-70  7-88 

6  O  48  ....  26-37  26*20 

C»H"0«  182  ....  100-00      100-00 


CITRACONIC  ACID.  417 

When  distilled^  it  begins  to  boil  at  240°;  bat  the  temperature  soon 
rises  to  250°,  where  it  remains  nearly  stationary.  Towards  the  end  of 
the  distillation,  the  liquid  emits  a  penetrating  odour,  like  that  of  citraconio 
acid;  becomes  continually  darker  in  colour;  and  ultimately  leaves  a 
carbonaceous  residue.  The  distillate  contains  hydrated  angelic  acid, 
part  of  which  condenses  in  needles  in  the  neck  of  the  retort;  also  a 
neutral  oil,  having  an  odour  like  that  of  peppermint.  The  anhydrous 
acid,  heated  with  a  small  piece  of  hydrate  of  potash,  becomes  strongly 
acid,  and  gives  off  vapours  of  the  hydrated  acid.  —  Aqueous  ammonia 
first  converts  it  into  a  buttery  mass,  and  then  dissolves  it.  —  In  contact 
with  aniline,  it  becomes  strongly  heated,  and,  after  a  while,  deposits 
crystals  of  angelanilide.  (Chiozza.) 


Conjugated  Compound. 

Angelic  Ether. 

When  angelate  of  soda  is  distilled  with  a  mixture  of  1  pt.  of  oil  of 
yitriol  and  2  pts.  of  94  per  cent,  alcohol,  angelic  ether  passes  over  in 
oily  strise,  which  may  be  separated  by  water  and  common  salt. 

It  is  colourless,  smells  like  sour  apples,  and  when  inhaled  excites 
coughing  and  violent  head-ache;  its  taste  is  sweetish,  burning,  and 
aromatic.     It  burns  with  a  bluish  flame.  (Heinsch  &  Ricker.) 


Secondary  Nuclei. 
a.     Oxygen-nucleus.    C*^H*0*. 

Gitraconic  Acid. 

CioH«o»  =  C»«H«0»,0«. 

Lassaigne.  (]822.)     Ann  Chim.  Fkys.  21,  100;  also  J.  Phann  8,  490; 

also  Schw.  36,  428;  also  N.  Tr.  7,  2,  111. 
Dumas.     Ann.  Chim,  Fhys,  52,  295;  also  Schw,  68,  331;  also  Fogg, 

29,  37;  also  Ann,  Fharm,  8,  17. 
RoBiQUET.     Ann.  Chim.  Phys.  65,  78. 
LiEBiG.     Ann.  Fharm.  26,  119,  and  152. 
CiiASfeO.     Ann.  Fhaimi.  34,  68. 
Engblhardt.     Ann.  Fharm,  70,  246. 
Gottlieb.     Ann.  Fharm.  77,  265;   abstr.   Fharm.   CtTifr.  1851,  353; 

Compt.  chim.  1851,  113;  N.  J.  Fharm.  19,  476;  Chem,  Gaz.  1851, 

233;  Jahresber.  1851,  394. 

Pyrociirie  acid,  Brenzeiiromaure,  Aeide  pyrocitrique,  Ac.  citribigue,  (Baiip.) 

FormeUion.     By  the  dry  distillation  of  citric  acid  (Lassaigne),  and  of 
lactic  acid.  (£ngelhardt.) 

Freparation.      Citric  acid  subjected  to    dry    dislillation  yields    a 
watery  acid  liquid,  and  below  it  an  oily  liquid  [anhydrous  citraconio 
TOL.  X.  2  b 
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acid  with  a  email  qnantity  of  ompyreamatic  oil].  The  former  is  to  be 
immediately  saturated  with  lime.  The  oil  is  repeatedly  shaken  np  with 
water,  which  then  takes  up  an  additional  quantity  of  citraoonic  acid, 
and  leaves  a  brown  pitchy  mass,  having  a  very  decided  empyreumatic 
odour.  The  aqueous  acid  obtained  in  this  manner  from  the  oily  liqoid,  is 
also  saturated  with  lime,  and  the  solution  either  freed  from  lime  by  pre* 
eipitation  with  oxalic  acid,  and  afterwards  filtered  and  evaporated;  or 
the  liquid  mixed  with  acetate  of  lead,  whereby  citraconate  of  lead   is 

frecipitated,  and  this  precipitate  decomposed  by  sulphuretted  hydrogen. 
Lassaigne.)  —  Dumas  dilutes  with  water  the  distillate  obtained  by  dir 
distillation  of  citric  acid,  neutralises  with  carbonate  of  soda,  and  preci- 
pitates with  acetate  of  lead.  —  Crasso  purifies  by  rectification  the  oily 
distillate  obtaiued  by  dry  distillation  of  citric  acid  [citraconio  anhy- 
dride], and  converts  it  by  exposure  to  moist  air  into  the  crystallised  acid, 
which  may  be  freed  from  the  excess  of  water  which  it  has  abeorbedy  by 
pressure  between  paper  and  drying  at  .50^ 

2.  To  obtain  the  small  quantity  of  citraoonic  acid  in  the  liquid 
obtained  by  dry  distillation  of  lactic  acid,  and  consisting  chiefly  of 
lactide,  lactic  acid,  and  aldehyde,  this  distillate  is  freed  from  aldehyde 
by  heating  it  to  100"^;  the  residue,  which  solidifies  to  a  crystalline  niagina 
on  cooling,  washed  with  absolute  alcohol,  which  leaves  the  lactide-crystals 
undissolved;  the  alcoholic  filtrate  distilled,  whereupon  the  lactic  acid 
remains  behind;  the  portion  which  distils  over  at  220^,  neutralized  with 
carbonate  of  baryta;  and  the  baryta-salt,  which  separates  from  the  alco- 
holic liquid  as  a  crystalline  magma,  purified  by  recrystallisation  from 
hot  water.  (Engelhardt.) 

Properties.  Colourless,  four- sided  prisms  belono^ing  to  the  right 
prismatic  system  (Crasso);  mass  composed  of  interlacing  needles.  ([^19- 
saigne.)  Melts  at  80°.  (Crasso.)  Inodorous;  has  a  sour  and  slightly 
bitterish  taste,  and  reddens  litmus.  (Lassaigne.) 


10  c  

6  H   

Crystals, 

■   ••••«■•■•■■■•■••■■•• 

60    .. 

6    .. 

64     .. 

..     4615     .. 
..       4-62     .. 
..     49-28     . 

Cnuiso. 

46-24 

4-60 

....     4916 

Lassaigne. 
...     47-5 
90 

8  0  

....     43-5 

C»0H«O« 130     ....  10000     10000     ....   100*0 

Decompositions,  1.  The  acid  heated  in  a  retort  above  its  melting 
point,  evaporates,  and  passes  over,  first  as  water,  afterwards  as  citraconio 
anhydride,  without  leaving  any  residue.  (Crasso.) 

C»0H«O«  -  C8H*0«  +  2HO. 

2.  When  bromine  is  gradually  added  to  the  concentrated  solution  of 
neutral  citraconate  of  potash  in  water,  carbonic  acid  gas  is  evolved  with 
efiervescence,  the  liquid  becomes  turbid,  and  deposits  a  yellow  oil,  the 
qunntity  of  which  is  about  equal  to  that  of  the  decomposed  citraoonic 
acid.  This  oil  is  a  mixture  of  1  pt.  tribromopropylaldide  (ix.  428),  and 
5  pts.  bibromohutyric  acid  (p  136)  (Cahours): 

2CWH<K«08  +  2HO  +  lOBr  =  6CO«  +  CSBr^HfiQ^  +  C«Br«H»0«  +  HBr  +  4KBr. 

[Aocording  to  this,  however,  the  quantity  of  tribromopropylaldide  ehoutd  exeeed 
thatof  thebibromobutyricacid.]  — If  the  solution  of  the  citraconatO  of  pot- 
ash contains  excess  of  potash,  the  bromine  likewise  separates  an  oily 
mixture,  with  copious  evolution  of  carbonic  acid;  but  the  acid  extracted 
therefrom  by  alkalis  is  bromopropionic  acid  (ix.  428),  and  th«  insolable 
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of  dilute  Ditrio  acid,  a  quiet  sctiun  takes  place,  utKniIed  with  slow  evoluiion 
of  gas;  and  tbc  solution  left  to  cool  after  &  quarter  to  half  an  hour's  boiling, 
deposits  porcelain-like  cryetalliDe  masses  of  metaconic  acid  (p.  427). 
The  motber-liquor  yields  by  evaporation  a  small  additional  quantity  of 
tnesaconio  acid,  and  lastly  oxalic  acid;  there  is  also  formed  a  yellow 
nitrocompound,  wbich  adheres  obstinately  to  the  niesaconic  acid,  and 
colours  it  yellow,  but  may  be  removed  by  repeatedly  cryslallising  the 
acid,  or  by  boiling  with  animal  charcoal.  (Oottliel).)  —  When  a  saturated 
solotion  of  oitraconic  acid  is  gently  heated  with  nitric  acid  of  sp.  gr.  1  '47, 
a  violent  action  t»kes  place,  attended  with  the  formation  of  numeroua 
products.  (Gottlieb.)  When  citraconic  acid  is  treated  with  strong  nitric 
acid,  there  is  formed,  among  other  products,  an  oily  substance  which,  on 
cooling,  solidifies  in  a  crystaJline  mass.  On  boiling  this  mass  with  water, 
an  odoiir  of  mint  is  evolved,  and  the  liquid  ac^juires  a  sweet  taste.  By 
repeatedly  boiling  the  crystalline  mass  with  water,  and  then  treating  it 
with  hot  alcohol  of  88  per  cent.,  a  solution  is  obtained  which,  on  cooling, 
deposits  two  substances  of  difierent  degrees  of  solubility,  both  of  which 
are  colourless  nitrocompounds,  without  taste  or  smell.  The  more  soluble 
of  these  two  bodies  cryatttllises  from  alcohol,  in  wbito,  striated,  silky 
prisms;  from  ether  in  small  transparent,  highly  lustrous  crystals.  It 
dissolves  readily  in  hot  alcohol  of  88  p.  c,  in  170  parts  of  the  same  at 
10°,  and  in  10,000  pts.  of  water  at  10  .  In  boiiing  water,  it  melts  into 
transparent  globules,  which,  on  cooling,  often  remain  soft  and  trans- 
parent, but  immediately  become  hard  and  opaque  on  being  tonohed.  This 
substance  solidifies  after  fusion  to  a  laminated  crystalline  mass,  provided 
it  has  not  been  heated  too  long;  at  a  higher  temperature,  it  volatiliKca 
completely,  emitting  an  odour  like  that  of  amyrin;  gives  ofT  nitrons 
fumes  when  heated  in  a  tube;  burns  with  flame  when  set  on  Are.  Dis- 
solves in  warm  oil  of  vitriol,  and  crystallises  out  for  the  most  part  again 
on  cooling. — The  less  soluble  substance  crystallises  from  alcohol  in  small, 
shining,  transparent  needles;  also  from  ether  in  needles.  It  dissolves  at 
10°  in  2200  pts.  of  68  p.  c.  alcohol,  in  1500  pts.  of  87  p-  c.  alcohol,  and 
in  24,000  pts.  of  water.  Does  not  melt  in  boiling  water,  but  dissolves 
to  a  certain  extent  in  that  liquid.  Solidifies  in  shining  prisms,  even  after 
long-continued  fuuion.  Sublimes  completely  in  small  shining  crystals, 
giving  off  a  peculiar  odour,  like  those  of  cumin  and  of  mint.  Dissolves 
also  in  oil  of  vitriol.  (Baup,  Ann,  Pharm.  81,  103.)  t- 

Comhinationa.  The  acid  dissolves  in  3  pts.  of  water  at  10°  (Las- 
eatgne;  in  0-42  pt.  at  15°  (Baup);  it  deliquesces  in  the  air,  and  its  con- 
centrated solution  is  viscid  (Crasso). 

The  neutral  CUrnconatet  or  JPyroeUraUt  are  =  C^H'M'O",  and  the 
acid  salts  =  C'°H»MO'. 

CiTRACONATB  OP  Ammonia.  — Add.  — Obtained    by  supersaturating 
ammonia  with  the  aqueous  acid.     Shining  crystftlline  laminm.  (Crasso.) 
Crytiah.  Craaso. 

IOC       60    ....     40-81     41  01 

N 14     ....       S-53     9-16 

9  H 9     ....      e-12    6-12 

SO 64     ....     48-54     43-71 

C^H^NH^jO^  147     ....  lOO-OO    100-00 
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CiTRACONATE  OP  PoTASH  — «.  Bibasic  OF  i\r^ti^raZ.  —  Carbonate  of 
potash  Deutralised  with  the  aqueous  acid,  dries  up  on  evaporation  to  a 
pulverulent  mass,  easily  soluble  in  water.  —  (Crasso.)  —  6.  Monobasic  or 
jicid.  —  If  twice  as  much  acid  be  used  as  is  required  to  neutralise  the 
potash,  shining  laminae  are  obtained,  very  easily  soluble  in  water. 
(Crasso.)  —  Lassaigne  describes  a  potash-^lt  which  crystallises  in 
needleSi  permanent  in  the  air,  and  soluble  in  4  pts.  of  Water.  Aocordiiig 
to  Baup  (Ann.  Pharm.  29,  169),  there  is  also  a  salt  containing  1  At. 
potash  with  2  At.  acid. 

CiTRACONATB  OF  SoDA.  —  The  bibasic  and  monobasic  salts  cannot  be 
obtained  in  the  crystalline  form,  but  dry  up  to  a  white  powder,  which 
dissolves  very  easily  in  water.  (Crasso.) 

CiTRACONATB  OP  Baryta. — a.  Neutrol.  —  The  acid  neutralised 
with  baryta-water,  deposits,  after  some  hours,  a  crystalline  powder, 
soluble  in  150  pts.  of  cold,  and  50  pts.  of  hot  water.  (Lassaigne.)  The 
concentrated  acid  saturated  at  a  boiling  heat  with  carbonate  of  baryta, 
deposits  on  cooling  a  white  crystalline  powder,  sparingly  soluble  in  cold, 
readily  in  hot  water.  (Crasso.)  The  salt  obtained  by  dry  distillation  of 
lactic  acid  (p  418),  crystallises  on  cooling  in  beautifully  nacreous  laminaB 
which  give  off  14*62  p.  c.  (5  At.)  water,  at  100^  retaining  their  lustre, 
and  are  decomposed  only  at  a  strong  heat.  (Engelhardt.) 

Dried  at  100^.  Englehardt.  Crasso.      Lassaifpie. 

2  BaO  153-2     ....  b7'77  ....     57*67     57-21     ....     56-1 

IOC  60-0     ....  22-62  ....     22*69 

4H 4*0     ....  1*51  ....       1-86 

6  0    48*0     ...  18-10  ...     17*78 

C^OH^Ba'O'    265-2     ....   10000     ....  100-00 

b.  Acid,  —  Crystallises  from  the  aqueous  solution  in  large  nodules, 
composed  of  delicate  needles  with  a  silky  lustre.  They  contain  37*01 
p.  c.  baryta,  do  not  give  off  anything  at  100°,  and  swell  up  before  burning. 
(Crasso.) 

CiTRACONATB  OP  Stronti A.  —  a.  Neutral.  —  Obtained  by  saturating 
the  boiling  acid  with  carbonate  of  strontia.  Does  not  crystallise  dis- 
tinctly, and  effloresces  strongly  when  the  solution  is  evaporated. — 6.  Mono- 
basic,—  Large,  colourless,  shining  crystals,  which  ^ive  off  26*19  p.  c, 
water  and  acid,  and  become  opaque  at  100°;  emit  a  £stinct  odour  of  acid 
at  120°,  and  swell  up  at  a  stronger  heat.  (Crasso.) 

CryttaU.  Crasso. 

SrO    52  ....  260     26*1 

C>0HW 121  ....  60-5 

3  HO 27  ....  13-5 

C»H»Sr08  +  3Aq 200     ....  1000 

CiTRACONATE  OP  LiMB.  —  a.  Neutral.  —  Needles  united  in  arbo- 
rescent groups,  having  a  sharp  taste,  soluble  in  28  pts.  of  water,  containing 
in  the  air-dried  state  80  per  cent,  of  water,  and  in  the  anhydrous  state 
%Q  p.  c.  lime.  (Lpssaigne.)  The  acid  saturated  with  carbonate  of  lime 
dries  up  with  efflorescence  when  evaporated,  and  leaves  a  white  mass, 
very  soluble  in  water.  (Crasso.) 


(3  At.)  wBter;  at  140°  give  off  also  a  small  quontitr  of  acid;  afterwards 
turn  black,  swell  iip  into  a  brownish  mass,  and  finally  burn  away. 
{Cra«o.) 

Oylalt.  Cnaao. 

CaO   28     ,.„     16-91     lG-21 

C'H'O' 121     ....     68-71 

3  HO 27      ...     15-M 15-S4 

CH^CsO"  +  3Aq. 176     ....   100-00 

CiTBAconATB  OP  Maqhbsia.  —  The  solution  dries  op  on  eraporation 
to  a  tianelncent  mass,  exhibiting  a  radiated  structure  on  tb«  fmctnred 
surface,  and  very  salable  in  water,  (Crasso.) 

Manganoub  Citracomatb.  —  Opaqae  viscid  maM.  (Craeso.) 

Stannous  Citbaconats.  —  Alkaline  citraconates  form  a  white  pi«< 
oipitate  with  protochloride  of  tin.  (Crasso.) 

Citracokate  op  Lead.  —  a.  Qvadrihatie.  —  Obtained  by  precipi- 
tating enbacetate  of  lead  with  bibasic  or  nmriDbasic  citraconate  of  potash. 
White  crystalline  powder,  nearly  insoluble  in  water.  (Crasso,) 


2  PbO,C"'H*Pb'0"  S60     ....  100 

h.  Netitral.  —  a.  Anhydroui.  —  1.  A  hot  aqueous  solution  of  bihasio 
citraconate  of  soda  is  precipitated  by  an  insufficient  quantity  of  nitrate  of 
lead;  and  the  sandy  precipitate,  as  it  is  somewbat  soluble,  washed  with 
not  too  large  a  quantity  of  cold  water.  (Dumas.)  —  2.  The  aqueous  acid, 
mixed  with  a  small  quantity  of  ammonia,  is  precipitated  with  neutral 
acetate  of  lead,  and  the  mixture  heated  to  the  boiling  point,  whereby  the 
smaller  portion  of  the  bulky  precipitate  is  dissolved,  and  the  greater  por- 
tion converted  into  a  crrstalline  powder,  which  is  thrown  boiling  hot  on 
the  filter,  and  washed  with  boiling  water.  It  gives  off  nothine  at  100°, 
but  blaokens  at  a  stronger  heat,  and  then  bums  away  quietly.  (Crasso.) 


2  PbO 

2-24 

..     M'67     .„ 

,     17-86    .. 

119     .. 

.      11-28     „ 

.„.     66-46    . 
....     18-21 
..„        122 
.  ,      1411 

Cr«*«o. 
.     66-60 

...    66-60 

fiO    ., 

48    . 

C»U'Pb>0' 33G 

D«mH  dried  the  «lt  in  *« 

-  100-00    .. 

uo  »t  180-. 

....  100-00 

p.  Bi-hydraUd.  —  I.  The  liquid  filtered  at  a  boiling  heat  from  the 
anhydrous  salt  {yid.  tup.),  deposits  on  cooling  a  bulky  white  powder, 
which  does  not  exhibit  any  crjrstalHne  structure  when  dry,  swells  np 
when  heated,  and  dissolves  sparingly  in  cold,  but  very  readily  in  hot 
water.  (Crasso.) 

7.  Tetra-hydraUd.  • —  Obtained  by  precipitating  a  cold  solution  of 
neutral  acetate  of  lead  with  bibaoic  citraconate  of  potash,     White,  trans- 
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lucent,  gelatinous  mass,  which  shrinks  together  in  drying,  and  then 
contains  8  p.  c.  water.  (Lassaigne.)  Similarly  with  a  cold  solution  of 
bibfisic  citraconate  of  ammonia.  The  jelly,  when  exposed  to  the  air,  dne« 
up  to  a  pale  yellow  gum,  which  at  100°  becomes  opaque,  and  gives  off 
9-27  p.  0.  water,  and  when  further  heated,  bums  away  with  intumescenoe. 
When  the  gelatinous  precipitate  is  boiled  with  the  liquid,  it  dissolves 
completely,  but  after  a  few  seconds  deposits  the  anhydrous  salt,  in  the 
form  of  a  crystalline  powder,  which  does  not  redissolve  by  longer  boilmg. 

(Orasso.) 

Bihydrated.  Cn9%o. 

2  PbO       224     ...     63-28     ....     63-68 

C»«H*0«    112     ....     31'64 

2  HO  18      ■■.       5-08 

CWH<Pb«08  +  2Aq 364     ...  10000 

Tetrahydraied.  Crasso. 

2  PbO  224  ....  60-22  5966 

C»H*0«    112  ....  30-11 

4HO     36  ...  9-6;  9-27 


CMH<PbS08  +  4Aq 372     ....   10000 

c.  Acid.  — The  solution  of  the  bibasio  salt  in  a  large  excess  of  the 
aqueous  acid  deposits  small  pale  yellow  crystals  (Dumas);  beautiful, 
loosely  aggregated  crystalline  geodes,  having  a  silvery  lustre.  (GotUieb.) 

Dried  in  vacuo  at  140*.  Dumas.         Gottlieb. 

PbO 112     ....  48-07  47-89     ....     48*04 

IOC 60     ....  25-75  25-85 

5  H 5     ....  2-15  2-24 

7  0 56     ....  24-03  2402 


CWH*PbO«  233     ....  10000     10000 

Gotaieb's  salt  waa  dried  at  100«. 

Hydrated  Se^quioxide  of  Iron  dissolves  very  slowly  in  the  aqueous 
acid. 

The  bibasic  CoioZ^salt  is  red  and  orystallo-grannlar. 

The  bibasic  j^tcjbe^salt  is  a  green  gum,  and  the  monobasio  salt  formB 
green  crystalline  crusts.   (Crasso.) 

The  acid  forms  a  precipitate  with  mercurous  nitrate.  (Lassaigne.) 

CiTRACONATB  OP  SiLYER.  —  a.  Neutrol,  —  The  aqueous  acid  forms, 
with  nitrate  of  silver,  on  the  addition  of  a  small  quantity  of  ammonia,  a 
bulky  precipitate,  whioh  dissolves  very  readily  in  hot  water,  and  separates 
out  on  cooling,  in  long,  slender,  shining  needles.  These  crystals  give  off 
nothing  at  100°,  and  bum  with  slight  detonation  at  a  stronger  heat. 
The  mother-liquor  from  which  this  anhydrous  salt  has  crystallized^ 
yields  by  slow  evaporation,  transparent,  colourless,  irregular  six-sided 
prisms,  whioh  have  an  adamantine  lustre,  become  opaque  at  100^  with 
loss  of  4*1  p.  c.  water,  and  when  further  heated,  bum  away  with  projeo- 
tion  of  silver.  (Crasso.)  The  salt  may  be  set  on  fire  with  a  glowing  slip 
of  wood,  bums  with  bright  flame,  and  leaves  shining  silver.  (Liebig.) 
The  solution  of  the  silver-salt  in  ammonia  dries  up  in  vacuo  over  oil 
of  vitriol  to  a  transparent,  somewhat  viscid  mass,  which  dissolves  readily 
in  water. 
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Anhydrous  crystaU.  Lieb%.  Crasso.        Gottlieb. 

2  AgO  232     ....  67-44     6722     ....  66-70     ....     66*56 

10  C    60     ....  17-44  ....  16'99 

4  H   4     ....  1-17  ....       1-47 

6  O   48     ....     13-95  ....     14-84 

■ 

CWH^Ag=0« 344     ....  100-00     10000     .... 

Hydrafed  cryatalt.  Crasso. 

2  AgO 232  ....  64*09  6302 

C»"H*0«    112  ....  30-94 

2  HO  18  ....  4-97  4-20 

CWHUg208  +  2Aq 362     ....  100-00 

%.  The  crystals  analysed  by  Gottlieb  were  obtained  by  precipitating  the  acid 
saturated  with  ammoaia  as  above  with  nitrate  of  silver,  dissolving  the  precipitate  in  hot 
water,  leaving  the  solution  to  cool,  whereupon  it  deposited  delicate  colourless  needles^ 
and  then  evaporating  the  liquid  filtered  from  these  crystals ;  somewhat  larger  needles 
were  thus  obtained,  which  when  dried  at  lOO**,  yielded  61*98  p.  c.  silver.  Gottlieb 
regards  these  crystals  as  the  neutral  silver-salt  contaminated  with  a  small  quantity  of 
acid  salt. 

h,  A  cid»  —  1 .  The  mother-liquor  of  the  crystals  of  the  neutral  salt  yields^ 
by  spontaneous  evaporation,  short,  shining  crystals,  united  in  groups,  and 
differing  considerably  in  appearance  from  the  neutral  salt.  —  2.  By  dis- 
solying  the  neutral  salt  in  aqueous  citraconic  acid  at  a  gentle  heat,  and 
leaving  the  solution  to  evaporate,  tolerably  large  c^stals  are  obtained, 
united  in  tuft-like  groups:  they  contain  no  water  of  crystallisation,  and 
are  much  more  soluble  in  water  than  the  neutral  salt.  (Gottlieb.) 

CryataU  dried  at  \(i(i\  .^.     Gottlieb. 

AgO  116  ....  48-94     49-51     ....     4903 

IOC    60  ....  25-31  25-10 

5  H  5  ....  2-12  2-42 

7  O  56  ....  23-63  23-45 

C»«H»Ag08   237     ....  100-00  10000    t. 

Citraconic  acid  dissolves  very  readily  in  alcohol.  (Lassaigne.) 


Citraconic  Etiier. 

C"H"0»  =  2C*H*0,C^^H*0^ 

Malaguti.    (1837.)    Ann,  Chim,  Fhys.  64,  275;  also  Ann,  FAarm.  25, 

272;  also  J.  pr.  Chem.  11,  225. 
Cbasso.     Ann.  Fharm.  84,  65  and  71. 

FrfparcUion.     By  distilling  citraconic  acid  with  alcohol  and  hydro* 

chloric  acid,  cohobating  five  times,  and  washing  the  distillate  with  water. 

(Malaguti.)  —  Crasso  proceeded  in  the  same  manner  both  with  citraconic  and  with 
itaconic  acid,  from  each  of  which  he  obtained  an  ether  of  the  same  composition. 

Froperiies.  Transparent,  colourless  liquid  of  sp.  gr.  r040  at  18*5*' 
(Malaguti),  1-05  at  15  .  (Crasso.)  The  boiling  point,  which  is  225®,  at 
0-758  met.  bar.  rises  rapidly,  in  consequence  of  partial  decomposition  of 
the  ether.  (Malaguti.)     Boils  at  227*'.  (Crasso.)    Smells  somewhat  like 
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CalamuB  aromatteus  (Mala^ti);  has  an  agreeable  aromatic  odour 
(Craseo);  tastes  pungently  bitter.  (Malagati,  Crasso.)  Neatral  to  vege- 
table colours.  (Malaguti.) 

Malagati.  CnMO. 

with  ciiraeome        with  ituetmie 
add.  acid. 

18  C 108  ...  5806  ....  58-44  5774    ....    57*46 

14  H  14  ...   7-53  ....   7-66  7*51    ...     7*53 

8  O    64      ...     34-41     ....     33-90     34*75         ...         3501 

C»«H»K)*....  186     ...  100*00     ....  100-00     10000        ....       10000 

Decompositions,  —  1.  When  the  ether  is  boiled,  a  small  portion  of  it 
suffers  decomposition,  while  the  greater  portion  passes  over  unaltered. 
(Malaguti,  Crasso.)  —  2.  Nitric  acid  does  not  decompose  citraoonic  ether 
in  the  cold,  and  but  slowly  when  heated.  (Malaguti.)  —  3.  Oil  of  vitriol 
heated  with  citraconic  ether,  immediately  gives  off  sulphurous  acid  and 
separates  charcoal.  (Malaguti.)  —  Bromine,  iodine,  and  hydrochloric  acid 
exert  no  decomposing  action  on  the  ether;  and  chlorine  {Ann,  Ckim. 
Pkys.  70,  359)  acts  upon  it  but  slightly.  (Malaguti.)  —  4.  By  continued 
contact  with  water,  the  ether  is  resolved  into  citraconic  acid  and  alcohol. 
(Malaguti.)  —  5.  Potash  resolves  it  into  alcohol  and  citraeonate  of 
potash.  Baryta,  strontia,  and  lime-water,  as  well  as  nitrate  of  silver, 
form  with  it  precipitates  soluble  in  nitric  acid.  (Malaguti.)  -^  Dry 
ammoniacal  gas  has  no  action  on  the  ether.  (Malaguti.) 

Combinations,  Citraconic  ether  dissolves  in  water  to  a  scarcely  per- 
ceptible extent.  It  distiolves  without  decomposition  in  cold  oU  of  viiiiol. 
—  Mixes  in  all  proportions  with  alcohol  and  common  ether,  (Malaguti.) 


Appendix  to  Citraconic  Acid, 

L    Itaconic  Acid. 

Baup.  (1836.)     Ann,  Chim,  Phys,  61,  182;  also  Ann.  Fharm,  19,  29; 

abstr.  J,  pr.  Chem,  8,   418. — Bibl,  univ.  1838,   Aug.;  also  Ann. 

Fharm.  29,  166. 
Crasso.    Ann.  Fharm.  34,  61. 

According  to  Baup,  the  liquid  obtained  by  dry  distillation  of  citric 
acid  contains,  besides  the  citraconic  or  pyrocitrio  acid  discovered  by 
Lassaigne,  and  called  by  Baup,  cUribic  acid,  another  less  soluble  acid, 
his  citricic  acid  or  itaconic  acid,  which  appears  to  be  isomeric  with 
citraconic  acid.  Although  the  separate  identity  of  these  two  acids  is 
likewise  admitted  by  Crasso,  it  is  nevertheless  very  doubtful.  Liebig, 
(Ann.  Fharm.  26,  120j  was  not  able  to  discover  two  different  acids  in 
the  distillate  of  citric  acid.  According  to  Cahours,  itaconate  of  potash 
is  decomposed  by  bromine  in  exactly  the  same  manner  as  citraeonate. 
According  to  Gerhardt  {Precis  Chim,  orq.  1,  558,  and  N,  J.  Fharm. 
13,  293)  the  citraconates  and  itaconates  do  not  exhibit  any  points  of 
difference.  [In  his  more  recent  Traite  de  Chimie  or</a7iiqtte,  ii.  118, 
however,   Gerhardt   treats   itaconic   acid   as    distinct   from   citraconic] 


n  orysiaiiine  icrma  ana  tneir  ainereot  aegreea  or  aoiuDiiinr 
in  water,  and  on  the  difierences  exhibited  by  some  of  their  salts  witn 
regard  to  crystalline  forni  and  amount  of  water.  But  the  crystals  of 
citraconic  acid  require  to  be  more  exactly  determined;  their  different 
solubility  appears  doubtful,  considering  the  mode  of  preparation  given 
by  Banp;  and  the  salts  of  the  two  acids  have  not  yet  been  sufficiently 
iuTestijrated  to  enable  us  to  regard  the  assigned  difierences  as  well 
established.  Of  greater  importance  appears  tu  be  distinction,  that  the 
crystals  of  itaconic  acid,  as  stated  by  Banp  and  Crasso,  do  not  melt  at 
100°,  whereas  those  of  citraconic  aoid  melt  at  80°.  —  According  to 
Gottlieb,  itaconic  acid  is  monobasic  and  citraconic  acid  bibasio. 

Preparation.  —  I.  The  watery  liquid  obtained  in  the  dry  distillation 
of  citric  acid  is  evaporated  and  repeatedly  cooled  till  the  citraconic  acid 
crystallises  ont;  the  mother-Iiqnor  then  yields,  by  further  evaporation, 
needles  of  itaconic  acid,  which  may  be  freed  from  the  more  soluble 
oitraconic  acid  by  repeated  solution  and  crystallisation.  (Baup.)  [It  ia 
inconceivable  that  the  citraconic  acid  should  crystallise  out  first,  and 
then  the  itaconic  acid  from  the  mother-liquor  of  tlie  former,  seeing  that 
oitraconic  acid,  according  to  Baup,  dissolves  in  0'42  pts.  cold  water, 
while  itaconic  acid  requires  17  pts.  of  water  to  dissolve  it;  and  it  ia 
nowhere  stated  that  the  quantity  of  the  itseonic  acid  bears  bnt  an 
extremely  small  ratio  to  that  of  the  citraconic! — 2.  Twenty  grammes 
of  citric  acid  are  heated  in  a  retort  capable  of  holding  twice  as  much 
over  a  large  .'tpirit-lamp,  the  flame  of  which  acts  only  on  the  bottom  of 
the  retort,  while  the  upper  part  is  protected  from  the  heat,  till  yellow 
vapours  of  empyreumatic  oil  begin  to  pass  over;  the  oily  distillate,  which 
soon  solidifies,  is  then  dissolved  in  a  six-fold  quantity  of  water;  the 
solution  crystallised  by  evaporation,  the  citraconic  acid  then  remaining 
in  the  mother-liquor;  or  the  resulting  crystals  are  freed  from  the  empy- 
renmatio  oil  which  colours  them,  by  recrystailisation  from  alcohol  or 
ether,  and  pressure  between  paper  heated  to  100°,  and  afterwards  between 


Kper  moistened  with  absolute  alcohol.  If  the  oily  distillates  obtained 
distilling  citric  acid,  be  dissolved  in  twice  its  volume  of  absolute 
alcohol,  the  itaconic  acid  separates  out  after  a  few  hours  in  crystalline 
crusts,  which,  by  solutiuu  in  water  and  slow  evaporation,  may  be  con- 
verted into  the  rhombic  octohedrons  described  by  Baup.  (Crasso.)^ 
According  to  Gottlieb,  citraconic  acid  heated  for  some  time  to  100  ,  Is 
converted  into  itaconic  acid;  hut  to  render  the  change  distinct,  it  ia 
necessary  to  operate  with  small  quantities  only. 

pTopertia.  Colourless  rhombic  octohedrons,  {Fig.  41.)  a -.a"  and 
a' :  o"  =  136°  20°;  a:»'  =  73'15';  a' :a  behind  =  124°;  also  with  the 
p-,  t-,  and  u-facea  of  Fig.  42;  the  p-face  often  predominates  to  such  a 
degree  that  a  bevelled  rhombic  table  is  produced;  cleavage  very  distinct 
parallel  to  t;  less  distinct  parallel  to  m.  (Baup;  comp.  Schabus,  Jahraber, 
1854,  403.)  The  crystals  do  not  give  off  any  thing  at  120°;  they  melt 
at  161°,  to  a  colourless  liquid,  wblcb  crystallises  in  a  laminated  form  on 
cooling;  evaporates,  even  somewhat  below  the  melting  point,  in  white, 
irritating  vapours,  having  a  peculiar  odour  and  often  condensing  in 
white  needles;  and  leaves  no  residue  when  gently  heated  and  in  small 
qnantities.  (Banp.)  The  acid  is  Inodorons,  but  has  a  very  sont  taste. 
(Baup,  Crasso.) 
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Cry$tal9  dried  ut  100^  Crano. 

10  C  60    ....  46-15  46-72 

6  H 6    ....  4-62  4-67 

8  O 64     ....  49-23  4861 

CWH»0», 130    ....  10000    10000 

DecimpoBition.  Itaconic  acid  heated  to  the  boiling  point  distils  o^er 
oompletely  in  the  form  of  anhydrooB  citraconio  acid,  and  a  sapematant 
lajcr  of  water.  (Crasso,) 

Combinaiiant.  The  crystals  dissolve  in  17  pts.  of  water  at  10°,  in 
12  pts.  at  20%  and  much  more  abundantly  in  hot  water.  (Baup.) 

Itaookatb  of  Ammonia.  —  a.  Xeutral.  —  Does  not  crystallise;  gives 
off  ammonia  when  its  solution  is  evaporated.  —  6.  Acid.  —  Crystallises 
from  the  concentrated  solution  at  20%  in  transparent  tables  and  prisnis 
=  NH%C*®H*0%  which  are  permanent  in  the  air  and  dissolye  in  lipt. 
water  at  12%— -and  from  a  more  dilute  solution  in  the  cold,  in  bihy- 
drated  needles  =  NH%C^HH3%  +  2Aq,  which  on  exposure  to  the  air 
quickly  effloresce  from  loss  of  2  At.  water.  (Baup.) 

Itaconatb  op  Potash. — a.  NeietrdL^ — Uncrystallisable,  deliqaes- 
cent,  insoluble  in  alcohol.  (Baup.)  —  6.  Acid,  —  Small  prisms  permanent 
in  the  air.  (Baup.)  The  air-dried  crystals  give  off  7  08  p.  c,  water  at 
100%  and  the  residue  contains  28*06  p.  c.  potash.  (Crasso.) 

Itacovatb  of  Soda. — a,  NeiUraL — Deliquescent  (Baup.)-^&.  Add. 
-«•  Opaque,  very  soluble,  fibrous  crystals.  (Baup.) 

Itaconatb  of  Babtta.  —  a.  Neutral,  ^~  Crystalline  crusts  more 
soluble  than  the  lime- salt.  (Baup.)  The  aqueous  acid  saturated  with 
carbonate  of  baryta  yields  by  evaporation  long  delicate  needles  united 
in  stellate  groups,  which  do  not  give  off  any  water  at  100%  contain  at 
that  temperature  54*92  per  cent,  of  barvta  (therefore  =  C^^H^BaH)*,  2  Aq.] 
and  swell  up  slightly  at  a  stronger  heat.  (Crasso.)  —  6.  Acid,  —  Sfflall 
rhombic  tables,  with  the  obtuse  summits  rounded;  =  C'^IJ'BaO*,  Aq.; 
tbey  dissolve  easily  in  water,  especially  when  hot.  (Baup.)  Indistinct 
crystals.  (Crasso.) 

Itaconate  of  Stbontia. — a.  Neutral. — Crystalline  crusts  composed 
of  needles,  soluble  in  a  few  parts  of  water.  (Baup.)  Delicate  needles, 
exactly  resembling  the  barjta-salt,  and  not  giving  off  water  at  100°; 
tbev  conUin  45*69  p.  c.  strontia  (therefore  C^^H^Sr'0%  2  Aa.).  (Crasso.) 
—  b,  Acid.'^lamm^  permanent  in  the  air,  easily  solubie  in  water. 
(Baop.) 

iTACOif  ATB  OF  LiME.  —  a.  Neutral,  —  Needles  growing  into  one 
another,  s=  C"H*Ca»0%  2  Aq.,  soluble  in  45  pts.  of  water  at  18%  not 
more  abundantly  in  hot  water,  and  quite  insoluble  in  alcohol.  (Baup.)  — 
6.  Jcid,  —  Small  laminse,  permanent  in  the  air,  =  C**H*CaO",  2  Aq, 
Soluble  in  13  pts.  of  water  at  12*".  (Baup.) 

Itaconatb  of  Magnesia.  —  a.  Bibmie, —  Gummy. — b.  Acid. — 
Very  soluble  shining  laminee.  (Baup.) 
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Manoanovs  Itaconatb.  —  Rose-ooloured  ciyBtalline  eniste  very 
soluble  in  water.  (Baup.) 

Itaconatb  of  Lead.  —  The  free  acid  precipitates  both  neutral  and 
basic  acetate  of  lead;  the  alkali-salts  precipitate  nitrate  of  lead  when 
added  in  equivalent  proportion,  but  the  precipitate  disappears  if  either 
salt  is  added  in  excess.     White  powder  =  C*«H*Pb«0^  2  Aq.  (Baup.) 

Ferric  Itaconatb.  —  The  free  acid  imparts  a  reddish  colour  to 
ferric  salts^  and  its  alkali-salts  form  a  red  precipitate  therewith.  (Baup.) 

Itaconatb  of  Nickel.  —  Pale  bluish-green  powder,  very  soluble  in 
water.  (Baup.) 

CupRic  Itaconatb.  —  Very  slender^  greenish-blue,  sparingly  soluble 
needles.  (Baup.) 

Mbrcurous  Itaconatb.  —  Alkaline  itaconates  form  a  white  preci- 
pitate with  mercurous  nitrate.  (Baup.) 

Itaconatb  of  Silver.  —  Alkaline  itaconates  form  a  white  crystal- 
line powder  with  nitrate  of  silver.  (Baup.)  The  free  acid  does  not 
precipitate  the  solution  of  nitrate  of  silver;  the  white  powder  obtained 
on  adding  a  small  quantity  of  ammonia  burns  with  a  kind  of  explosion 
when  heated,  and  throws  out  vermicular  shoots.  Dissolves  readily  in 
ainniouia  and  very  sparingly  in  hot  water.  (Crasso.) 


IOC 

DHed  at  100^ 
60 

....     17-44     ... 

1*16     ... 

....     62-79     ... 

....     18-61     ... 

Baup. 

17-49     . 

1-24     . 

....     62-73     . 
18-54     . 

Crasso. 
..     17-57 

4  H 

4 

1-22 

2  Ag  

8  0 

216 

64 

..     62-36 
..     18-85 

CWH*Ag2<y» 

344 

....  100-00     ... 

100-00     . 

...  10000 

^.  Itaconic  acid  does  not  appear  to  form  an  acid  silver-salt.  According  to  Oott* 
lieb  {Ann,  Pharm,  77*  268),  the  neutral  salt  dissolves  but  very  sparingly  when  boiled 
with  aqueous  itaconic  acid,  and  the  liquid  then  deposits  a  mixture  of  hydrated  itaconic 
acid  with  a  small  quantity  of  the  neutral  suit.  Gottlieb  thence  concludes  that  itaconic 
acid  is  monobasic,  and  its  formula  C^H'O*.  Gerhardt  on  the  other  hand  (Compt.  chim. 
1851,  120,)  does  not  think  that  there  are  sufficient  grounds  for  this  opinion.  Wurti 
also  (N.J.  Pkann.  19,  479,)  regards  itaconic  acid  as  bibasic.  The  ezistenet  of  the 
neutral  and  aeid  salts  of  baryta,  strontia,  lime^  ^c,  (p.  426)  is  certainly  in  favoar  of 
this  view.     Tl. 

Itaconic  acid  dissolves  in  4  pts.  of  alcohol  and  in  ether.  (Baup,) 


%,   2.  Uesaooxiic  Acid. 

C"H«0»  =   C»H«0»,0«. 

Gottlieb.  1851.    Ann,  Pharm,  77 y  268. 

Pebal.     Ann.  Pharm.  78,  129. 

Baup.     N,  Ann.  Chm.  Phys.  33,  192;  Ann,  Fliarm.  81,  96. 

atraeartic  acid.  (Baap.) 

Formation   and   Preparation,     By  tbe  action  of  dilate  nitric  acid 
(ScheidewaMer)    od    aqneoas   citraconic   acid,    {vid,   p.    419).  —  In  thi» 
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ractlon,  the  greater  portion  of  the  dtncoiiic  ecid  is  not  deoompoaed,  bat  merely  ander- 
goes  an  iaomeric  transformation,  the  only  products  formed  besides  mesaconic  acid« 
being  oxalic  acid  and  the  yellow  nitro-componnd  already  mentioned,  both  of  which 
occur  in  small  quantity  only.  The  nitro-compound  appears  to  be  a  substitution-pro- 
duct of  dtraconic  acid,  inasmuch  as  a  perfectly  similar  substance  is  formed  by  passing 
hyponitric  add  into  a  concentrated  solution  of  dtraconic  add,  its  formation  in  this 
case  not  bdng  accompanied  by  that  of  mesaconic  add.  The  formation  of  mesaconic 
from  dtraconic  acid  appears  to  be  analogous  to  that  of  elaidic  from  oldc  add  (q.  w.) 
Itaconic  acid  treated  with  dilute  nitric  acid,  does  not  yield  mesaconic  add.  (Gottlieb.) 
—  Baup  uses  nitric  add  diluted  with  four  times  its  weight  of  water. 

Properties,  —  Slender  crystalline  needles,  having  a  faint  lustre. 
(Gottlieb.)  When  crystallised  from  alcohol,  it  forms  transparent  flat- 
tened prisms.  (Banp.)  Crystallises  by  slow  cooling  from  a  hot  saturated 
aqueous  solution,  in  rery  slender  needles,  having  a  silky  lustre;  an 
alcoholic  solution  boiled  and  evaporated  to  dryness  over  the  water-bath, 
yields  the  acid  in  brownish  scales,  the  colour  arising  probably  from  a 
superficial  decomposition.  (Pebal.)  Tastes  harsh  and  sour.  (Uotttieb.) 
Melts  at  208°  to  a  clear  liquid,  and  when  heated  a  few  degrees  above 
that  point,  sublimes  without  decomposition  in  crystal,  (Gottlieb);  sub- 
limes before  fusion.  (Baup.)  The  fused  acid  solidifies  in  a  crystalline 
mass  on  cooling.  The  vapour  is  pungent  and  excites  coughing.  The 
solutions  redden  litmus  strougly,  and  decompose  carbonates.  (Gottlieb.) 

Dned  at  100"*.  Gottlieb. 

IOC 60  ....  4615  45-73     ....     45*77 

6  H 6  ....  4-61  4-61     ....       4*57 

8  0 64  ....  49-24  4966     ....     4966 


C^OH*^*    

DHed  at  100*. 

130     ..,. 

4615 

4-61 

49-24 

10000     

..  100-00     ....  10000 

Pebal. 
a.                          b. 

10  C 60     .... 

o  H    6     .... 

^     45-80 

....     45-96     ....     45-41 
4*66               4-65 

8  O    64     .... 

49-38             49*94 

C»HH)8   130     ....  10000     10000     ...  10000 

Isomeric  with  dtraconic  and  itaconic  adds ;  Pcbal's  add  a  was  crystallised  from 
hot  water ;  b  was  sublimed  and  dried  at  150*. 

DecampogUian,  Mesaconic  acid  heated  in  a  platinum  spoon  and  set 
on  fire,  burns  with  a  blue  flame,  and  without  leaving  any  carbouaceoos 
residue.  (Baup.) 

Combinations,  The  acid  dissolves  sparingly  in  cold,  abundantly  in 
hot  water  (Gottlieb),  in  38  pts.  water  at  14°,  and  in  29  pts.  water  at 
22''  (Baup),  in  1429  pts.  at  18-2°,  and  in  0*85  pto.  at  100°  (Pebal). 

The  acid  is  bibasic,  forming  neutral  salts  =  C^H^M'O^,  and  acid 
salts  =  C"H»MO«. 

Mesaconate  of  Ammonia.  —  a,  NeiUral,  —  Does  not  crystallise. 
(Baup.)  —  h.  Acid,  —  Very  small  prisms,  with  triangular  summits, 
soluble  in  8  pts.  of  water  at  15^  (Baup.)  On  boiling  a  solution  of  the 
acid  neutralised  with  ammonia,  an  evolution  of  ammonia  takes  place;  and 
from  the  concentrated  solution,  the  acid  salt  separates  in  crystalline 
geodes,  which  dissolve  very  readily  in  water.  (Pebal.) 


MESACONIC  ACID. 

Dned  at  100**.  Pcbal. 

10  C  60  ....  40-81     40-66 

N 14  ....  9-54 

9  H  9  ....  612     6-10 

8  O  64  ....  43-53 

CWH»(NH*)08  147     ....  100-00 

Baap,  by  neutralising  the  acid  with  ammoniai  obtained  for  the  aton 
this  saltf  the  numbers  146-3  and  145°. 

Mesaconatb  of  Potash.  —  The  neutral  salt,  obtained  by 
the  acid  with  carbonate  of  potash,  is  very  soluble  in  water, 
less  soluble  in  alcohol,  and  crystallises  from  a  highly  concentrat 
solution  after  standing  for  some  time  in  delicate  needles,  hav 
lustre.  (Pebal.)  It  is  very  deliquescent.  (Baup.)  The  acid 
tallises  in  small  micaceous  laminsB,  dissolves  readily  in  water,  ] 
in  alcohol.  (Baup.) 

Mesaconate  of  Soda.  —  The  netUral  salt,  prepared  like  1 
salt,  is  also  very  soluble  in  water,  and  crystallises  in  small 
prisms,  with  truncated  summits.  (Pebal.)     Baup  did  not  obtai 
crystalline  form.     The  acid  salt  crystallises  in  small  rhoml 
which  do  not  alter  by  exposure  to  the  air.  (Baup.) 

Mesaconate  of  Baryta.  —  a.  Neutral.  —  Obtained  by  s) 
boiling  solution  of  the  acid  with  carbonate  of  baryta.  Sepa 
concentrated  solutions  by  spontaneous  evaporation,  in  crystali 
to  the  oblique  prismatic  system,  having  a  vitreous  and  some 
lustre.  (Pebal.)  Forms  transparent,  compressed,  four-sided 
tables,  which  do  not  alter  by  exposure  to  the  air,  or  only  € 
very  dry  air,  or  when  they  are  slightly  warmed;  they  then  re 
water  of  crystallisation  on  exposure  to  the  air.  At  a  highc 
ture,  the  salt  decomposes,  swelling  up  to  five  times  its  ori| 
(Baup.)  The  crystals  give  off  the  greater  part  of  their  wat 
becoming  partially  opaque,  and  the  whole  at  130^  (Pebal.) 


Anhydrous^ 
2  BaO 

dried  at  130*". 

..  153-2     ....     57-75     .... 

..     60-0    ....     22-63     .... 

4-0     ....       1-51     ... 

...     48-0     ....     18-11     ... 

Pebal. 
....     58-00     ....     57 

10  C  

....     22-29 

4  H 

1-70 

6  0  

18-01 

CWH^Ba^O"   

..  265-2     ....  10000     ... 

100-00 

2  BaO 153-2 

CWH^O«  112-0 

8  HO 72-0 


Baup. 
45-59 


Pel 


2118     21 


CWH^Ba20»  +  8Aq 337*2 

5.  Acid.  —  By  saturating  one>half  of  an  aqueous  solution 
with  carbonate  of  baryta,  then  adding  the  other  half,  decolo 
animal  charcoal,  and  concentrating  the  liquid,  the  acid  salt  i 
either  in  crystalline  nodules  or  in  nacreous  six-sided  tables, 
however,  assuming  the  prismatic  form  by  elongation  in  one 
The  purification  of  this  salt  is  attended  with  considerable  diffi 
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portion  of  the  free  acid  adheres  obstinatelj  to  the  crjBtalfi,  and  cannot 
oe  completely  removed  by  recrystallisatiou.  Alcohol,  either  cold  or 
boiling,  decompofies  the  ealt  into  the  neutral  salt  and  free  acid.  (Pebal.) 
Small  crystals  permanent  in  the  air.  (Baup.)  The  crystals  give  off  their 
water,  amounting  to  6 '35  p.  c.  (1^  At.),  at  140^  (Pel>al.) 

Tabular  eryttaU,  dried  at  140"*.  Pebd. 

BaO  76-6     ....     38-74  38-08 

IOC   600    ....     30  38  30-65 

5  H  5-0     ....       2-53  2-89 

7  O   66-0     ....     28-35 28-38 

...II  — — — ■ — — 1—        i_  —  ^1 

CWH*BaO» 197-6     ....  10000     10000 

T^hnlar  erystaU,  air^dried,  Pebal. 

« BaO 153-2     ....  36-27  36-51 

20  C 1200     ....  28-43  2860 

13  H 130     ....  308  3-33 

17  0 136-0     ....  32-22  31-56 

SCim«BaO"-»-3Aq.         422-2    ....  10000 100*09 

Or:  PebaL 

2  CW»H»BaO» 3952     ....     93*6 

3  HO 27-0    ....      6-4    ....     64 

2C'«H*Ba08+3Aq  4220     ....  1000 

Banp  found  the  crystals  of  the  acid  salt  to  contain  36 '71  p.  c.  baryta., 
whence  he  deduces  the  formula  C^^'H'BaO'-l-SAq.  which  requires  37*07 
BaO. 

Mesaconate  op  Lime.  —  Very  small  needle-shaped  crystals,  aggre- 
gated in  white  fibrous  crusts.  Give  off  their  water  at  a  somewhat  elevated 
temperature,  and  recover  it  on  exposure  to  the  air.  Swell  up  when 
decomposed  by  heat,  but  not  so  mifch  as  the  baryta-salt.  Soluble  in 
16it  ptB-  of  water  at  20"";  insoluble  in  alcohol.  (Baup.) 

CryttaU.  Pebal. 

2CaO 56  ....     3011     30-13 

C^H^O* 112  ....  60-21 

2  HO  18  ....  968 


C»OH*CaH)»  +  2Aq 186     ....  10000 

Mesaconate  op  Lead.  —  a,  Basic, —  4PbO,C"H*0*  -f  6  Aqf  — 
2PbO,C"H*Pb»0"  -h  6Aq  ?  —  Tribasic  acetate  of  lead  added  to  a  solution 
of  a  neutral  mesaconate^  forms  a  flocculent  or  pulverulent  precipitate 
which  diminishes  in  bulk  considerably  after  a  while,  gives  off  6  p.  a 
water  when  heated,  and  then  turns  yellow.  Gives  by  analysis  72*35  p.  c. 
PbO,  the  above  formula  requiring  72  96.  (Baup.) 

6.  Neutral.  —  A  solution  of  a  neutral  mesaconate  forms,  with  neutral 
acetate  of  lead,  a  curdy  precipitate,  which  gradually  changes  to  small 
crystals;  when  the  solntions  used  are  very  dilute,  the  neutral  salt  sepa- 
rates slowly  in  small  transparent  prisms.  (Baup.).  —  Neutral  mesaconate 
of  ammonia  or  bar\ta  forms,  with  lead-salts  at  ordinary  temperatures,  a 
white  crystalline  precipitate,  and  at  a  boiling  heat  a  resinous  viscid  mass 
which  becomes  hard  and  brittle  on  cooling;  from  the  supernatant 
liquid  the  neutral  salt  crystallises  in  short  needles.     The  procipitate  (a) 


MESACONIC  ACID,  4*^ 


oUaineA  from  cold  solutions,  and  dried  in  the  air  at  ordinary  tempei 
tli  giv^  off  7-24  to  7  86  p.  c    (3  At.)  water  at  130^  after  w-^^^^ 
^ith  hot  water,  it  gives  off  at  the  same  temperature  only  5  63  to  6  12 
p.  c.  (2  At.)  water.  (Pcbal.) 

Dried  at  IZO''.          *  P«^»«l; 

IOC  60     ....     17-86     17-44 

4  5 :.;: 4  ....  m9 i-28 

2  Pb 208     ....     61-90     61-75 

8  0 64     ....     19-05     19-53 


Or: 


CWH^PbS'Oa   336     ....  10000     100-00 

Baap. 

2pbo    224     ....     66-67     ...,    6673 

C^WOi" 112 


ffydrated  soli  {a).  l?ebal. 

C«H*Pb50»    336     ....    92-56 

o  xir\ 27     ....        *  ^'     ••••     ' 


10000 


Ci0H*Pb3O8,3Aq 363     . 

Hydrated  iatt  ()3).  P«***^- 

C»H*PbW    3M     ..»     94-92 

2  HO 18     "'      ^^^    ^^^ 


lOO'OO 


C*®H^Pb'(y,2Aq 354     . 

„^  sir  z-z-s^'Jt  u.  K-.:r  t^!^rA 

efflorescence* 

«.  ^«d -Crystallises  in  small  colourless  needles  f^™  »  «»l°t|»" ;5[ 
,1.  ♦^i' Tu  ^  boilinir  aqueous  mesaconio  acid,  an  excess  of  which 

the  neutml  salt  >«  ^o^  \*^  It  is  also  obtained  by  adding  acetate  of  hod 
must  be  fr'"^f  •  j^r^n  o  ^cid    il  then  separates,  more  or  less  quickly, 

'""■■■*  „o     """"^  -  »■" -"■ 

*v  ^  fe  2*15 

*  St, :::.::::.  lo*  ::".  44-58 44-6« 


QioHipbO" 233 


lOO'OO 


Banp. 

^'-        pbo "2     -    **«^    "'^ 

CWHW  ^^^     - 


HO 


48*07 
8-86 


10000 


PbO,HO,Om*0»  233     . 

From  a  aolution  of  ..^icMoride  rf  ir^.  me«u.onic  aoid  throw.  dowB  red  flake. 
(Banp.) 

.  _  A  mixture,  of  cupric  acetate  and  me««>onio 


CupRic  Mksaconatb 
^A  yields,  more  or  less  <[ 
very  small  granular  crystals 


««.-^-,»'Bii^;r.iiy.r:iJr<^S"^''"' 
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Air-  dried, 

2  CuO  HO 

CWH*0« 112 

4  HO    36 

...     3509 
...     4912 
...      15.79 

C»0U*Cu2Oa  +  4 Aq 228 

....  10000 

« •• • ■••• 


B«ap« 

34-80     ^     35  03 

15-53 


On  miiing  the  solution  of  a  neatral  mesaconate  with  cupric  inlphate  or  acetate, 
there  ia  obtained,  beaides  the  neutral  salt  just  described,  a  baaic  salt,  which  effloreacca 
rapidlj  on  exposure  to  the  air.  (Baup.) 

Mtreuroui  nitrate  forms  a  white  precipitate  with  aqueoua  meaaoonic  acid.  (Baup.) 

Mercuric  chloride  forma  a  precipitate  with  soluble  mesaoonatea.  (Baup.) 

Mesaconate  of  Silybr. — a.  Neutral. — a.  Anhydrous, — ObtaiDed 
bj  adding  nitrate  of  silver  to  a  solution  of  mesaconio  acid  exactly 
neutralised  with  ammonia  (Gottlieb,  Pebal);  or  bj  mixing  a  dilute 
solution  of  baryta  with  nitrate  of  silver.  (Pebal.)  Heavy,  white  crys- 
talline precipitate,  which  is  not  altered  by  exposure  to  light,  or  by 
heating  to  100°.  (Gottlieb.)  Curdy  precipitate,  which  soon  subsides  in 
the  form  of  a  granular  powder  consisting  of  microscopic  crystals. 
Sparingly  soluble  in  water,  more  soluble  in  the  mother-liquor.  When 
treated  with  hot  water,  especially  if  exposed  to  light,  it  assumes  a  reddish 
tint  (Pebal.)  When  somewhat  suddenly  heated,  it  is  decomposed  with 
violence,  throwing  out  vermicular  shoots  of  metallic  silver,  like  the 
itaconate  under  similar  circumstances.  (Gottlieb,  Pebal.) 

Dried  at  lOO"".                                 Gottlieb.  Pebal. 

IOC    60  ....  17-44  17-72     ....  1733    ....     17*28 

4  H  4  ....  1-17  1-24     ....  1-43     ....       118 

2  Ag 208  .  62-79  6249     ....  62-80 

8  0    64  ....  18-60  18  55     ....  18-44 

C*«H<Ag*08 336  10000     100-00     ....  100-00 

p.  JTyrfroferf.  — C"H*Ag*0«  +  2Aq.  — On  adding  nitrate  of  silver  to 
neutral  mesaconate  of  soda,  filtering  from  the  resulting  precipitate  of 
anhydrous  salt,  and  mixing  the  filtrate  with  alcohol,  a  very  bulky  trans- 
lucent precipitate  is  obtained,  which  does  not  subside  in  the  granular 
form,  even  after  long  standing,  and  when  separated  from  the  mother- 
liquor,  dries  up  to  an  amorphous  mass.  This  salt  washed  with  alcohol, 
pressed  between  bibulous  paper,  and  dried  over  oil  of  vitriol,  gave  by 
ignition,  60*23  p.  c.  silver,  agreeing  nearly  with  the  above  formula,  which 
requires  59*70  p.  c.  (Pebal.) 

6.  Acid,  —  Obtained  by  dis.<«olving  the  neutral  silver-salt  in  boiling 
aoueous  mesaconic  acid,  avoiding  an  excess  of  the  acid,  as  it  would 
adhere  to  the  crystals  which  separate  from  the  cooling  solution.  The 
salt  does  not  become  coloured  by  exposure  to  light;  when  heated,  it 
behaves  like  the  neutral  salt.  Dissolves  pretty  easily  in  hot  water. 
Gives  off  but  a  trace  of  water  at  100°.  (Pebal.) 

Dried  ai  100'.  Pebal. 

10  C  60  ....  25*30  25-03 

5H 5  ....  211  2-24 

Ag    108  ....  45-61  45-59 

8  0 64  ....  26-98  2714 


C»H»AgO» 237     ....  100*00    100*00 


Conjugattd  Compound  eff  Metaamic  Acid, 

Uesaconic  Ether. 
C"H'*0'  =  2C*H'0,C"'H*0*. 
PsBAL.    Ann.  Fharm.  19,^5. 

Formation  and  Preparation.  1.  By  distiUiot;  meeBOonic  Mid  vith 
salplinric  acid  uid  alcohol  uf  90  per  cent.,  the  quantities  of  the  two  latter 
being  twice  ae  great  ex  Blionld  £e  re<iDired,  according  to  oalonlation,  to 
convert  the  vhi^e  of  the  mosaconic  acid  into  mesaconio  ether,  and  the  dia- 
tillation  being  continued  till  the  residue  begins  to  blacken.  The  distillate 
thus  obtained  consists  of  common  ether  mixed  with  meaaconic  ether  the 
proportion  of  the  latter  being,  however,  bat  amall.  A  fresh  quantity  of 
alcohol  is  therefore  added  to  the  liqaid  in  the  retort,  the  mixture  again 
distilled,  and  these  operations  repeated  as  long  as  meeaconio  ether  con- 
tinues to  form.  The  ornde  product  thus  obtained  is  pnriGed  by  heating 
it  in  the  water-batb  to  expel  the  Tinio  ether,  distilling  the  residue  with 
water,  treating  the  new  distillate  with  carbonate  of  soda  to  remove  free 
acid,  then  washing  with  water,  and  drying  with  chloride  of  calcium.  — 
2.  By  passing  hydrochloric  add  gas  into  an  alcoholic  solation  of  mesa- 
oonio  add;  ft  portion  of  the  latter  always,  however,  remains  anacted 
upon. 

JPropertia.  Colonileea  mobile  liqaid,  having  an  agreeable  &>iitT 
odonr  and  bitter  taste.  Sp.  gr.  1043  at  20°.  Boils  constantly  at  220  , 
from  platinnm,  at  737  mm.  oar.,  and  distils  without  decomposition.  Doea 
not  redden  litmiu. 

Pebd. 

IB  C toe  ....  6806  67-85 

14  H 1*  ....   7-53  7-52 

8  0 64  ....  34-41  3«-63 

Cfm**V 188    .:..  100-00    ......  100-00 

SaxmpontioR.  Mesaoonio  ether  is  decomposed  by  baryta-water, 
vith  (ormatioa  of  meeaconate  of  baryta.  Ammoniacal  gas  has  no  actiou 
upon  it. 

ComMnalion*,  The  ether  diasolTes  sparingly  in  cold,  somewhat  more 
Teadily  in  hot  water,  from  which  it  separates  on  cooling,  rendering  the 
liqaid  milky.  Mixes  in  all  proportions  with  akohol  and  vinic  etAtr. 
(Pebal.) 

An  attempt  to  iirepare  mrutendri*U  tcid  vu  QOt  lucceuful.    If. 
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3.    Lipic  Acid. 

Laurent.  (1837.)  Ann.  Chim.  Phy$.  66,  UO.'^JHevw  Scientif.  10,  125; 
also  J.  pr.  Chem.  27,  316. 

Preparation,  1  pt.  of  oleic  acid  is  boiled  with  1  pi.  of  concentrated 
tiitric  acid  for  18  hoars,  with  cohobation;  the  watery  liquid  in  the  retort 
sefMkrated  from  the  oilj  portion;  the  latter  again  boiled  with  fresh  nitric 
acid,  as  above;  the  acid  liquid  aeain  separated  from  the  oil,  ^.,  so  that, 
after  12  hours*  boiling  of  the  oilj  liquid  with  nitric  acid,  the  operation 
has  been  repeated  seyen  times,  and  7  pts.  in  all  of  nitric  acid  have  been 
Used.  The  watery  acid  liquids  separated  after  the  several  boilings  are 
then  united;  the  whole  evaporated  down  to  one-fourth,  and  cooled  till  the 
suberic  acid  solidifies,  mixed  with  aielaic  acid  and  a  peculiar  oil;  the 
solidified  matter  separated  from  the  acid  mother-liquor,  and  washed  with 
cold  water;  and  these  liquids  further  evaporated  and  frequently  cooled 
to  separate  more  suberic  acid;  they  then  yield,  by  still  further  evapo- 
ration and  three  days'  cooling,  a  crystalline  mass  ot  pimelic  add,  rougher 
to  the  touch,  and  consisting  of  harder  grains,  which  product  is  freed  from 
the  acid  mother-liquor  and  washed  with  cold  water.  This  last  mother- 
liquor  is  evaporated  at  a  very  gentle  heat  (so  that  no  decomposition  or 
blackening  may  occur)  to  expel  the  greater  part  of  the  nitric  acid;  sot 
aside  for  two  or  three  days  after  each  evaporation;  separated  from  the 
Insulting  brownish  crystalline  mixture  of  lipie  and  adipic  acid;  and, 
together  with  the  cold  wash- water  of  the  latter,  carefully  evaporated  and 
set  aside  in  the  cold,  as  long  as  it  deposits  crystals.  (An  acid  not  yet 
examined  remains  in  solution.)  These  brownish  crystiUs  are  dried,  and 
dissolved  in  ether;  the  solution  filtered  from  a  brown  substance,  left  to 
evaporate  to  one-half,  and  decanted  from  the  resulting  crystals  of  adipic  acid, 
which  may  be  purified  by  two  or  three  crystallisations  from  hot  alcohol 
and  then  separate  in  warty  granules;  and  the  ethereal  mother-liquor  left 
to  evaporate:  it  then  yields  crystals  of  lipio  acid,  which,  when  purified 
in  a  similar  manner  by  recrystaJlisation  from  alcohol,  is  obtained  ia 
somewhat  elongated  laminsB.  (Laurent.)  —  Caprylic  alcohol  is  converted, 
by  the  continued  action  of  nitric  acid,  into  butyric,  succinic,  pimelic,  and 
lipic  acid.  (Bonis,  Compt,  rtiid.  33,  141.) 

Properties,  The  acid  crystallised  from  alcohol,  and  still  retaining 
2  At.  water,  forms  longish  laminie,  terminated  by  two  lines  inclined  to 
one  another  at  an  obtuse  angle.  When  the  acid  is  heated  on  glass  till  it 
partly  fuses,  it  solidifies  in  a  fibrous  mass  on  cooling.  By  rapid  heating, 
it  may  be  distilled  without  alteration,  or  sublimed  in  beautiful  six-sided 
needles.  But  when  slowly  heated,  it  gives  off  water,  and  distils  over  as 
anhydrous  acid,  which  does  not  melt  below  140°  to  145°.  The  vapours 
of  the  acid  strongly  excite  coughing. 

Dehydrated  by  glow  distillation.  Laurent. 

10  C  T.... 68     ....    46'15  46-59 

6H 6     ....       4-62  4-39 

8  O 64     ....     49-23  49"02 

C>*H«0» 130    ....  100-00    100-00 


CHHy+zAti ua    ....  10000   loo-oo 

iMmeHc,  therefore,  with  dtraconic,  ituonle,  md  meiacoiiic  acid. 

Comhinatiofu.  The  acid  disaolves  in  cold  water  moN  readily  than 
ulipic  or  pimelic  acid. 

The  anh^droDs  LipaUi  yield,  vhea  heated  with  oil  of  vitriol,  aa 
ocicular  etibliiiiH.te  of  lipic  acid. 

The  Ammonra-rnxU  oiyetallises  in  long  needlea. 

Ita  aqaeoae  solution  forms  after  a  while  with  chloride  of  barinnt, 
square  priems  of  the  Baryla-»aU,  which  change  to  octohedrona  and 
Gontinae  to  increase  for  24  hours.  — With  chloride  of  atrontium,  it  forms 
crystalline  groups  resembling  crowns;  and  with  chloride  of  ealciam,  after 
ft  while,  small  square  prisms.  It  precipitates  the  salts  of  iron,  copper, 
and  silver,  but  not  those  of  magQeaium  or  mangaQese. 

Baiyla^Mtl  dritd  in  vaato  qI  140*.  Laurent. 

2BaO    1S3-2     .„.     S7-77     57-7 

IOC 600    ....     2262 


C»H'Ba'0» 265-2     ....  100-00 


C"»H*Ag«0» 3*4     ....  100-00 

Lipio  acid  dissolves  in  akokol  and  ethtr,.  (Laurent.) 
Cempar*  Broateii.  {Ann.  PAarm.  35,  lOS.) 


6.    Oxygtn-nueUut.    C"H*0*. 

Citraconic  Anhydride. 
C"'H'O'=C"'H*0*,0»I 

RoBtQtJBT.     Ann.  CAwn.  Phyt.  95,  78. 
Cbasso.     Ann.  Fkarm.  34,  68. 

Anhydrwa  CSfrocMie  acid,  mantrfrtit  Oi(rfl«iiri««,  Aeidt  pj/neiMgut  aiiijrdrt. 

Formatim  and  Prtparation.     1.  In  the  dry  distillation  of  wtric  add, 

an  aqueous  solotion  of  oitnioonio  acid  first  passes  over,  then  the  impure 

anhydride,  in  Iho  form  of  a  heavy  yellow  or  green isb-yellow  oily  liquid, 

which,  if  the  distillate  has  been  curried  too  far,  is  contaminated  with  a 

'  2  F  2 
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amall  quantity  of  empvreamatic  oil,  and  in  that  case  lias  an  odoar 
like  that  of  rock-oil.  (Lassaigne,  Robiquet.)  When  the  crude  oil  ia 
distilled  in  \\ie  watcr-hath,  the  pure  anhydride  gradually  distils  over. 
(Robiquet)  There  then  remains  a  brown  oil  mixed  with  crystals  of  the 
acid;  and  this  oil,  distilled  for  several  days  in  the  water-bath,  yields  a 
distillate  [probably  water  mixed  with  the  anhydride]  which  changes  after 
a  while  to  colourless  crystals;  and  in  the  retort  there  remains  an  oil 
[probably  impure  anhydride]  which  solidifies  below  0°  in  a  laminated 
moss,  melts  above  0 ,  has  a  burn  in  s^  taste,  and  is  converted  by 
exposure  to  the  air  into  the  crystallised  acid.  (Robiquet.)  The  crude 
oil  is  resolved  by  heat  into  a  watery  and  an  oily  layer;  and  the  latter, 
when  recti  lied  ^r  se,  yields  first  water,  then  at  200^  a  milky  distillate, 
and  when  the  receiver  is  changed,  the  clear  oily  anhydride.  (Crasso.)  — > 
2.  Crystallised  citraconic  acid  may  be  completely  converted  by  beat 
into  water  and  the  oily  anhydride,  which  pass  over  one  after  the  other. 
(Crasso.) 

Froperius.  Thin  colourless  oil  (pale  yellow,  according  to  Robiquet), 
of  ep.  gr.  1*241  at  14^  (Crasso.)  The  crude  oil  has  a  density  of  1*30. 
(Robiquet.)  Remains  liquid  even  in  vacuo  over  oil  of  vitriol.  Boils  at 
ir>0°  (Robiquet),  at  212°  rCrasso),  but  volatilises  even  at  S0^  (Ciufiso.) 
It  is  n(  arly  inodorous,  ana  has  a  very  sour  and  burning  taste,  like  that 
of  a  volatile  oil  (Robiquet);  it  is  inodorous  and  has  a  caustic,  sour, 
and  rough  taste  (Crasso);  scarcely  reddens  thoroughly  dried  litmus  paper, 
but  reddens  the  moistened  paper  strongly.  (Robiquet.) 


IOC 

4  H 

60     ....     53-57     .. 

Robiquet.      Crasso. 

53*17     ....     54*24 

3*69    ....      3*67 

6  O 

48     ....     42*86     .. 

43*14     ....     42*09 

C»«li*0«   112     ....  10000     10000     ....  100*00 

Deemipositions.  1.  The  anhydride  leaves  a  black  residue  when  too 
rapidly  distilled.  (Crasso.)  —  2.  When  shaken  up  with  water,  it  distils 
slowly  in  the  form  of  citraconic  acid,  which  crystallises  on  evaporation; 
the  unaltered  portion  settles  down  in  oily  drops  every  time  the  vessel  is 
shaken,  but  after  repeated  treatment  with  water,  finally  disappears 
altogether.  On  exposure  to  moist  air  also,  the  anhydride  is  gradually 
converted  into  the  crystallised  acid,  which  then  deliquesces.  (Robiquet, 
Crasso.)  The  anhydride,  in  passing  to  the  state  of  the  crystallised  acid, 
increases  by  13*21  p^c.  (Robiquet.)  [100  :  113*21  =  112  (1  At.  anhy* 
dride)  :  126'8  (1  At.  citraconic  acid  weighs  130).  ] 


Citraconajnide.   C»°nh»o*,0«  +  2Aq.f 

Citraconic  anhydride  heated  in  a  stream  of  dry  ammoniacal  gas 
becomes  heated;  absorbs  a  large  quantity  of  the  gas;  oecomes  covered  at 
first  with  a  coriaceous  skin;  then  solidifies  entirely  in  the  form  of  a 
yellowish  solid  body;  and  is  finally  converted,  with  further  absorption 
of  ammonia,  into  a  yellow  viscid  mass,  which  becomes  brittle  and  irlassy 
on  cooling.     This  mass  deliquesces  in  moist  air,  dissolves  very  abunaantly 


ntion  CTjetnia  oi  aoia  citraconate  ol  ummoDia.  (Urn 


CNH'O* „  129 


Cnuo. 

<fi-jl   .. 

4  7-57 

10-BS     .. 

II-GO 

i-4Z    .- 

b-i» 

3;-2i    .. 

3525 

10000    .. 

10000 

t-  Citraconimide.    CoNHi^)*. 

Fanned  hj  the  action  of  beat  on  acid  dtraconste  of  ammonia : 
C'M'{NH*)0»  -  4HO  -  CNH'O*. 

When  oltraconjo  add  is  mixed  with  exceee  of  aninonia  and  evapo- 
rated to  drynesa  in  the  vater-bath,  there  reniaina  a  mixtnre  of  nentral 
and  acid  citraconate  of  ammonia,  which  is  better  adapted  for  preparing 
the  imide  than  the  pure  acid  salt.  When  this  mixture  is  gmdnally 
heated  in  a  retort,  amraoniacal  water  passes  over  at  Hrst;  and,  as  soon  aa 
the  tempetntnre  approaches  180°,  the  liquid,  whicli  has  become  yellow, 
swells  np  considerably,  the  evolution  of  water  ceases,  and  the  whole 
eolidiSes  to  a  tamefied,  amber-colored  mass  of  citracoriimide,  which  at  a 
higher  temperature  turns  black,  melts,  and  decomposes. 

Citraconimide  has  a  conchoTdal  fracture;  it  is  tough  and  difficatt  to 
palverize;  the  powder  is  white  and  highly  hygroscopic,  and  does  not 
part  with  the  absorbed  water  till  boated  to  180°,  at  which  temperatnre 
it  bakes  together  without  fusion;  under  water  it  melts  at  100°. 

Powitr  drltd  al  ISO'.  Gottlieb.    - 

10  C  60    ....  M-05  54-18 

N 14    ....  12-61  12-59 

5  H S     ....  4-51  «-66 

4  O  „ 32     ...  2a-83  28-57 

(TO1H«0« Ill     ....  lOOOO    10000 

Citraconimide  is  insoluble  in  cold  teaUr,  but  is  dissolved  by  boiling 
water,  the  excess  melting  to  a  viscid  liquid,  while  the  greater  portion 
separates,  as  the  liquid  cools,  in  small  drops  which  afterwards  solidify. 
It  likewise  dissolves  to  a  certain  extent  in  alcohol^  aod  with  similar 
phenomena.  (Gottlieb,  Ann.  Pharm.  77,  274.) 

Citraconamie  acid.  —  CNH^O'.  —  Citraconimide  aissolves  in  boiling 
aqueous  ammonia  and  docs  nut  separate  out  on  cooling.  The  solution 
doubtless  contains  citraconamie  acid  in  combinatioii  with  ammonia;  the 
process  does  not  however  yield  the  acid  iu  a  statu  of  purity,  an  its  salts  do 
not  crystflllise,  and  the  conversion  of  tlie  citraconiniiae  into  tie  ammonia* 
salt  does  not  appear  to  be  complete.  —  "Yho  baryta-tali  of  citraconamie 
acid  is  soluble  iu  water,  and  is  precipitated  fiom  the  aqueous  solution  in 
yellow  flakes  by  alcohol.  While  moist,  it  fuses  readily  at  a  gentle  heat, 
out  iu  the  dry  state  it  remains  solid  at  100°.  — The  l^d  and  tUver  salts 
have  the  consistence  of  plaster  while  raoift,  and  likewise  melt  when 
hot,  but  in  the  dry  state  they  are  as  infusible  as  the  baryta-salL  All 
these  three  salts  have  a  yellow  colour.  (Gottlieb.) 
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Itaconie  scid  does  not  appear  to  form  a  compound  analogoai  to  dtfaremaUe. 
Wben  itaconate  of  ammonia  U  heated  to  170*,  a  brownish  masa  ia  obtained  resembling 
caramel  in  appearance,  having  a  eour  and  bitter  taite,  more  soluble  in  water  than 
citraoonimide,  and  forming  a  very  soluble  salt  with  ammonia*  This  compound  is 
probably  itaoonamic  add;  but  its  salts  are  extremelj  diilicult  to  purify.  (Gottlieb.) 


%  Chloropyrocitryl.   (^•H^OSCP. 

Obtained  by  the  action  of  pentaobloride  of  phosphoras  on  anhydrous 
citraconic  aoid : 

C^HW.Os  +  PC1»  -  CWH*O^Ca^  +  PCPO*. 

When  the  rectified  liquid  product  of  the  dry  distillation  of  citric  acid  is 
poured  upon  pentaehloride  of  phosphorus,  a  brisk  efferreecence  is  pro* 
daoed;  and  the  mixture,  when  distilled,  yields,  first  oxychloride  of  phos- 
phorus, then  at  about  175^,  chloropyrocitryl,  mixed,  however,  with 
anhydrous  citraconic  aoid,  which  raises  its  boiling  point.  It  may  be  purified 
by  distilling  it  two  or  three  times  with  pentaehloride  of  phosphorus, 
collecting  only  the  portion  which  passes  over  between  175°  and  190%  and 
rectifying  the  product  thus  obtained. 

Trasparent,  colourless,  strongly  refracting,  mobile  liquid,  which  fames 
in  the  air,  and  has  an  odour  like  that  of  damp  straw.  Sp.  gr.  about 
1*4  at  15^.  Boils  at  175*',  with  slight  decomposition,  (Gerhardt  & 
Chiossa.) 


IOC. 
4  0. 


CahuUtion* 

600  35-97 

4-0  2-40 

70-8  42-45 

320  1918 


C»H«0*,CJ« 166-8 


10000 


When  exDOsed  to  a  moist  atmosphere,  it  is  converted  into  hydro- 
chloric and  nydrated  citraconic  acid.  —  Becomes  strongly  heated  by 
contact  with  absolute  alcohol;  and  water  added  to  the  mixture,  separates 
a  heavy  liquid,  having  a  fruity  odour,  and  exhibiting  the  characters  of 
citraconic  ether.  —  It  also  becomes  heated  by  contact  with  aniline, 
yielding  micaceous  lamina  of  itaconanilide.  (Gerbardt  &  Chioxza,  Con^p^ 
rend.  d6>  1050;  Ann.  fharm.  87,  294.)  IT, 


Pyroxneconic  Acid. 

C»HHy=C>*HK)*,OM 

Sbrt^rnbr.     Gilh.  57,  153. 

RoBiauBT.     Ann.  Chim.  Pky:  5,  282;  also  Gilb.  57,  178.  —  Ann.  Chim. 

Fhy:  51,  236;  also  J.  Fharm.  19,  61;   also  Schw.  67,  882;   also 

Ann.  Fharm.  5,  90. 
Choulakt.     Gilb.  56,  849. 
Johm.     £erL  Jakrb.  1819,  156. 
Stbnhousb.    FhU.  lioff.  J.  24,  128;  also  Jietn.  Chem.  See.  2,  Ij  also 

*<nn,  Fharm.  49,  18;  also  J.  pr.  Ohem.  32,  257. 
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J.  P.  Bbown.  PhU.  Mag.  J.  [4],  4,  161;  inn.  PAarm.  84,  32;  abstr. 
Ohem,  Soc,  Qu.  J,  6,  78;  J.  />/%  Ckem.  58,  230;  Fharm.  Centr.  1852, 
945;  N,  Ann,  Ckim,  Fhyg.  38, 115;  Jahrether,  1852,  489.  —  Further; 
Ed.  Fhil  Tram.  21,  i,  49;  Phil  Mag.  J.  [4],  8,  201;  Ann.  Pharm. 
92,  321;  J,  pr.  Chem.  63,  370;  Pharm.  centr.  1854,  797;  Jahresbcr, 
1854,  424. 

DiscoTered  by  Sertlinier  in  1817,  bat  regarded  as    denticaf  witb' 
meconio  acid,  till  Robiquet,  in  1833,  pointed  out  the  difference* 

Formation.  Given  off  a«  vaponr,  when  nieconic  acid  (Sertiimer)  or 
comenic  acid  (Robiquet)  is  heated  to  265° — 288''  (Stenhouse),  or  when 
acid  meconate  of  copper  is  heated  per  se  (Stenhouse^,  or  when  nieconatd 
of  baryta  is  heated  with  excess  of  vitrified  boracic  acid.  (Cboulant.) 

Preparation.  By  distilling  any  of  the  above-mentioned  substances. 
The  acid  partly  sublimes,  partly  distils  over  as  an  oil,  which  solidifies  on 
cooling;  towards  the  end  of  the  distillation,  parameconic  acid  passesr 
over.  (Stenhouse.)  —  The  meconic  acid  mnst  be  thoroughly  dried  before 
sublimation,  because  the  watery  vapours  carry  over  a  Targe  quantity  of 
pyromeconic  acid;  and  it  must  not  be  heated  sufficientl v  to  produce 
empyrenmatic  oil.  (Robiquet.)  —  The  sublimed  and  distilled  pyromeconic 
acid  must  be  freed  from  empyreumatic  oil  and  acetic  acid,  by  a  second 
sublimation  at  the  lowest  possible  temperature,  pressure  between  paper, 
and  repeated  crystallisation  from  hot  water  or  alcohol  (Robiquet,  Sten- 
house), after  which  the  crystals  must  be  quickly  dried,  because  while 
moist  they  turn  red  on  exposure  to  the  air.  (Stenhouse.)  Choulant  sub- 
limes a  finely  divided  mixture  of  impure  meconate  of  baryta  and  an 
equal  quantity  of  vitrified  boracic  acid.  Brown  prepared  the  acid  by 
distilling  impure  meconic  acid  (obtained  by  twice  treating  crude  meconate 
of  lime  with  hydrochloric  acid)  at  260°  to  315^,  and  purified  the  resulting 
oily  semifiuid  sublimate  by  pressure  between  paper  and  sublimation  at  a 
comparatively  low  temperature,  in  a  glass  cylinder  provided  with  trans- : 
erse  partitions  of  filtering  paper. 

Properties,  As  obtained  by  sublimation:  Long  slender,  transpaifent 
colourless  needles  (Sertiimer),  and  four-sided  laminsB,  or  ramifications 
made  up  of  elongated  octohedrons  (Robiquet);  large  transparent  tables.^ 
(Brown.)  Crystallised  from  alcohol:  large  colourless  crjrstals  (Sten- 
house); toleraoly  large  four^sided  prisms,  which  are  also  obtained  from 
the  aqueous  solution.  (Brown.)  The  acid  melts  at  120°  to  125°,  forming 
an  oil,  and  by  careful  heating  (at  a  temperature  but  little  ^bove  the 
melting  point,  according  to  Waokenroder,  N".  Br,  Arch.  25,  170),  may  be 
volatilised  without  residue,  and  sublimes  in  crystals  aggregated  together 
by  incipient  fusion.  (Robiquet.)  Volatilizes  gradually  but  completely  at 
100°,  provided  it  is  free  from  parameconic  acid.  Tastes  sour  (Sertiimer, 
John,  Choulant),  then  disagreeably  bitter.  (Choulant.)  Reddens  litmus 
(Robiquet),  pretty  strongly  (Wackenroder),  almost  Imperceptibly,  so  that 
a  very  small  quantity  of  potash  gives  it  an  alkaline  reaction.  (Stenhouse.) 
Has  a  slight  acid  reaction,  even  after  being  thrioe  recrystallised  from 

water.  (Brown.) 

Cryttalt.  Robiqoet.  Brown. 

IOC 60    ....     53-57     53*42     ....  53-23 

4H 4     ....      3-57    3-64     ....  371 

6  0 48     ....    42-86     42-94     ....  43-06 

C>«H*0«    U2    ....  lOOOO lOQ-OO    .*..  100'09 
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Isomeric  with  pyromacic  acid.  [The  difFerenoe  may  perhaps  be  explained,  if,  is 
has  here  been  done,  we  regard  pyroinncic  acid  as  a  monobasic  acid,  C*'*H''0^,O*,  and  pyio- 
meconic  acid  as  an  aldide  C*°U^O^O'.  This  view  is  supported  bj  the  f^ct  that  pyro- 
meconic  acid  scarcely  reddens  litmus  and  does  not  combine  with  ammonia  or  potash, 
whereas  pyromucic  acid  behaves  like  a  strong  add.]  —  The  crystals  analysed  by  Brown 
were  once  sublimed  and  dried  in  vacuo, 

DecompofitioM.  1.  Pyromeconate  of  potash  bchaTes  witb  hromtne 
like  pyromucate  of  potash.  (Oahonrs,  p.  384.)  5.  Bromine-water  is 
qaickly  absorber]  by  an  excess  of  the  strong  aqneoas  solation  of  pyro- 
meconic  acid^  and  the  resulting  eolation  yields,  after  a  while,  crystals  of 
bromopyromeconie  acid,  G^^H'BrO^  If  the  bromine* water  is  in  excess, 
this  acid  is  not  formed,  and  the  liquid,  when  evaporated,  turns  black,  and 
is  found  to  contain  oxalic  acid.  (Brown.)  —  2.  Chlorine  does  not  form 
any  substitution-product  with  pyromeconic  acid,  but  decomposes  it  com- 
pletely, with  formation  of  oxalic  acid  and  other  products.  —  3.  The  acid 
IS  not  acted  upon  by  tincture  of  Iodine;  but  with  protobromide  or  proto- 
chloride  of  iodine^  it  yields  iodopyromeconic  acid  (p.  443): 

C»H^O«  +  ICl  -  C»H»IO«  +  HCU 

It  appears  that  the  iodine,  though  capable  of  taking  the  place  of  an  atom 
of  hydrogen  in  the  acid,  has  not  a  sufficiently  powerful  affinity  for  the 
hydrogen  to  abstract  it  in  the  form  of  hydriodio  acid;  but  by  combining 
the  iodine  with  bromine  or  chlorine,  whose  affinity  for  hydrogen  is  stronger, 
the  remoTal  of  an  atom  of  hydrogen  is  effected,  and  the  iodine  takes  its 
place.  —  With  excess  of  chloride  of  iodine,  pyromeconic  acid  forms 
%odomccone  (?H*I*0'  (Brown.): 

C»HK)»  +  8IC1  +  8H0  -  CHnW  +  4CO»  +  8HCL 

4.  Crystallised  pjrromeoonio  acid,  moistened  with  strong  NUrie  acid, 
becomes  white  and  gelatinous,  with  evolution  of  nitrous  fumes;  and  on 
gently  heating  the  mixture,  a  brisk  action  takes  place,  with  formation  of 
oxalic  and  hydrocyanic  acid.  (Brown.)  7* 

ComhinaHom.     The  acid  dissolves  readily  in  water. 

Sulphuric  acid  has  no  action  upon  it  in  the  cold,  but  dissolves  it  when 
gently  heated,  forming  a  solution  from  which  the  pyromeconic  acid 
crystallises  out  unaltered  on  cooling.  (Brown.) 

Pyromeconic  acid  does  not  combine  with  ammonia^  potash,  or  soda. 
The  pale  yellow  mixture  which  it  forms  with  excess  of  ammonia,  yields, 
when  evaporated  in  vacuo,  crystals  of  the  unaltered  acid,  free  from 
ammonia.  A  solution  of  the  acid  in  hot  alcohol  assumes  a  pale  yellow 
colour  when  mixed  with  alcoholic  potash,  and  on  cooling  deposits  crystals 
of  the  acid,  which  contain  but  very  little  potash,  and  may  be  freed  even 
from  this,  all  but  a  trace,  by  repeated  crystallisation.  (Stenhouse.)  The 
acid  requires  very  little  potash  to  neutralise  it,  and  crystallises  from 
the  mixture  nearly  pure.  (Robiquet.)  A  hot  aqueous  solution  of  pyro- 
meconic acid,  mixed  with  excess  of  strong  potash-solution,  deposits,  after 
a  while,  crystals  of  the  unaltered  acid;  and  similarly  with  ammonia;  in 
both  cases  the  liquid  turns  black.  (Brown.)  On  the  other  hand,  Chonlmt  and 
John  describe  crystallisable  pyromcconates  of  ammonia,  potash,  and  soda. 

The  acid  does  not  precipitate  the  salts  of  baryta,  strontia,  or  lime. 
(Stenhonse.)  It  forms  no  precipitate  with  chloride  of  barium,  chloride 
of  calcium,  chloride  of  manganese,  or  sulphate  of  magnesia,  even  on 
addition  of  a  small  quantity  of  ammonia.  (Brown.) 


nate  of  baiyta  in  sniall,  colonrlesa,  silky  needles.  In  dilute  solutionii, 
tliese  cry^tah  do  not  appear  till  aiter  some  time,  bnt  increase  rapidly 
when  they  bare  once  begun  to  form.  When  the  solution  is  evaporated 
in  vacuo,  the  salt  ia  deposited  in  short  prisms  of  a  yellowish  colour.  It 
is  atrongly  alkaline,  like  all  the  pyromeoonates,  and  exhibits,  with  sesqui' 
chloride  of  iron,  a  faint  red  coloor,  which  beoomes  more  distinct  on  nsing 
the  crystals  instead  of  the  solution.  The  salt  snstains  a  temperature  of 
100°  without  loss  of  weight,  but  bums  at  a  higher  temperature,  with  « 
■light  appearance  of  fire,  and  without  previous  fusion.  Dissolves  in 
40  pts.  of  water  at  15-5°,  and  is  the  most  soluble  of  all  the  earthy  salts  of 
pynmeooDio  acid.     Slightly  soluble  in  aloohol,  (Biown.) 

Watkei  irlth  ttnM  tmd  dritd  at  IDO". 


.     40-S9     ... 

.     31-82     ., 

2-12    .. 

.     2iiJ     .. 

C"H»PbO«,Aq.  .... 

188-0    . 

.  100-00    .. 

....  100-00 

FynoammaU  cf  Slrontia.  —  When  an  alcoholic  solution  of  nitrate 
of  strontia  is  mixed  with  an  alooholio  and  ammoniacal  solution  of  pyro- 
meconio  acid,  a  precipitate  is  immediately  formed,  consisting  of  small 
silky  needles,  which,  by  solution  in  water,  ore  obtained  in  stellate  groups 
having  a  yellowish  eolonr.  The  salt  obt»ined  bv  precipitation  is  colour- 
less, slightly  soluble  in  water  and  alcohol  in  the  cold,  more  easily  at 
higber  temperatures,  and  has  a  strong  alkaline  reaction.  Dissolves  in 
76'9  pts.  of  water  at  20°.  Does  not  lose  weight  at  100°:  does  not  melt 
ftt  higher  temperatures,  but  bnms  with  a  slight  explosion.  (Brown.) 

DrUd  at  100*.  Brown. 

8rO  62  ....  31-84  31-49 

IOC  „ SO  ....  3S62  36-16 

4  H 4  .„.  2-44  2-74 

6  O 4a  ....  29-30  29-61 


,Aq. 164     ....  100-00     100-00 

Pyroneconaie  of  Lime.  —  The  solution  of  hydrate  of  lime  in  the 
warm  aqneons  acid,  deposits  the  lime-salt  as  it  cools  in  white  hard  crys- 
tals. (Stenhonse.)  —  The  salt  is  obuined  in  small,  colourless,  silky 
needles,  by  adding  an  excess  of  a  solution  of  acetate  of  lime  to  an 
ammoniacal  solution  of  pyromeconio  acid.  Sparingly  soluble  in  boiling 
alcohol,  somewhat  more  readily  in  water,  from  which  it  separates  on 
cooling  in  crystals  of  considerable  size.  Dissolves  in  3S2-6  pts.  of  water 
at  15-5°.  (Brown.) 

Dried  at  lOD*.  Brown. 

C«0  28    ....     20-00     2044 

10  C  60     -..     42-85     42a4 

4  H  4     ....       2-8i     200 


C'°HK;«0'  +  Aq 140    ....  10000     100-00 

'Pyromfcoiiate  of  Magnttia.  —  A    warm  aqueous   solution  of  pywK 
ipeconic  acid  forms,  with  a^tate  of  magnesia,  a  white  amoipbous  pred-> 
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piUie  iuolubleia  water  wd  aloohol.  RomdiUm  the  other  pyreneeonales. 
(Brown.) 

JMed  Mi  100^.  BrowB. 

MgO 20  ....  16-26  16-53 

IOC  60  ....  48-78  48-37 

3H 3  ....  J-44  2-76 

5  O  40  ....  32-52  32-34 

CWH'MgO*   123    ....  10000    100*00        t. 

Fyromeconale  of  Lead.  —  The  acid  does  not  precipitate  nentral 
acetate  of  lead  (Robin net),  or  the  basic  acetate.  (Stenhoose).  On  digest- 
ing  the  aqueous  acid  with  hjdrated  oxide  of  lead,  the  pjromeconate 
separates  as  the  liquid  becomes  saturated.  (Robiquet.)  A  warm  con- 
centrated ammoniacal  solution  of  pyromeconic  acid,  added  to  nentral 
acetate  of  lead,  iastantlj  throws  down  a  dense  crystalline  oowder,  which 
increases  rapidly  on  stirring  the  liquid.  The  salt  is  colourless  when 
first  precipitated,  but  soon  turns  yellow  when  exposed  to  bright  daylight. 
Does  not  diminish  in  weight  at  100°,  eren  in  three  or  four  hours.  The 
crystals  require  a  rather  large  quantity  of  hot  water  to  dissolve  them;  in 
alcohol,  whether  warm  or  cold,  they  are  still  less  soluble.  (Brown.)  The 
salt  is  nearly  insoluble  in  water,  but  dissolves  in  pyromeconic  and  acetic 
acid.  (Robiquet.) 


PbO 

IOC 

112 

60 

....     52-09     .. 

...     27-90     .. 

1-40     .. 

....     18-61     .. 

Robiquet        Brown. 

51-70     ....     5202 

28-62     ....     28-12 

3  H « 

3 

1-36    ....       1-65 

5  O 

40 

18-32     ....     18-21 

C'0H»PbO«  

215 

....  10000     .. 

10000    ....  100-00 

Ferric  Fyromeconate,  —  Pyromeconic  acid  imparts  a  cherry-red  colour 
to  ferric  salts.  ^Sertiirner.)  The  colour  is  not  destroyed  by  boiling,' 
and  but  slowly  by  chloride  of  soda.  (Waokenroder.^  Ferric  hydrate, 
boiled  with  the  aqueous  acid,  combines  with  it,  and  forms  a  brown-red 
powder,  which  dissolves  very  sparingly  in  pure  water,  but  easily  in  hot 
wat-er  slightly  acidulated,  forming  a  d<ark  red  liquid,  which  deposits 
small  scarlet  crystals  on  cooling.  The  finest  crystals  are  obtained  by 
mixing  a  boiling  and  rather  dilute  solution  of  pyromeconic  acid  with 
ferric  sulphate,  and  leaving  it  to  cool  very  slowly.  The  crystals  are 
brittle,  yield  a  scarlet  powder,  and  dissolve  very  sparingly  in  water, 
either  cold  or  hot,  forming  a  reddish  yellow  solution.  (Stenhoose.)  The* 
salt  may  be  also,  and  perhaps  more  conveniently,  prepared  by  adding 
sesquichloride  of  iron  to  a  hot  concentrated  aqueous  solution  of  the  acid; 
vermillion-coloured  crystals  are  then  gradually  deposited,  which  adhere 
closely  to  the  bottom  and  sides  of  the  vessel.  (Brown.) 

Cry9iaU,  Stenhonae*      Brown, 

PtfO»  80  ....  20  57  2006     ....     20*21 

30  C 166  ....  46-27  . 46*80 

9  H  9  ....  2*31  2-43 

15  0 120  ....  30*85  30*71 

C»H9FeK)» 389    ....  10000    lOO'OO 

Cuprie  Pyromecanate.'^The  aqneons  acid  boiled  for  a  short  time 
with  excess  of  hydrated  onprio  oxide,  yields  a  pale  green  filtrate,  which, 
on  cooling,  deposits  long,  slender,  emerald-gieeD,  very  fragile  needles. 


wftHr,  or  m  aioonoi  eicnsr  nos  or  com.  (Biennouse.;  —  Brown  prepana 
the  aalt  by  mixia^  ammoDio-ciiprio  anlpbate  with  a  warm  aqueous  mIiI' 
tion  of  pyromecoDio  moid. 


27-40    . 

.     27-66 

41-96     . 

42-22 

2'10     . 

-.,..      2-21 

27-97     . 

2fl'17 

100-00 

lOOOO 

With  mercuric  chloride,  pyromeconic  acid  forms,  after  a  while,  a 
white,  amorphons  preoipitatej  which  rediasolvea  on  boiliug.  (Brown.) 

FyromeeonaU  of  Silver.  —  Pyromeoonio  acid  does  not  precipitate 
nitrate  of  silver,  bat  reduces  part  of  the  metal  on  boiling.  When  »■ 
few  dropE  of  ammonia  are  added  to  a  oold  mixtnre  of  the  acid  and  the 
silver-solution,  a  pale  yellow  gelatinona  precipitate  is  immediately  formed, 
which  contains  51  8  p.  e.  (I  At.)  ailver-oxidej  assumes  a  darx  brown 
colour,  even  in  vacuo;  bums  faintly  when  heated;  and  dissolves  to  a 
certain  extent  in  cold  water  and  alcohol.  —  Oxide  of  silver,  immersed  in 
a  oold  aqueons  solution  of  the  acid,  combines  with  it,  and  forms  a  heavy 
salt,  which  dissolves  very  sparingly  in  oold  nater;  decomposes  with  black 
colouring,  even  in  the  oold;  ana  when  boiled  with  water,  coats  the  aides 
of  the  test-tube  with  silver,  witbout  giving  off  any  gas.  (Steohooae.) 

Pyromeconic  acid  dissolves  in  alcohol  atill  mors  readily  than  in  water.- 
(Robiqnet,  S  ten  ho  use.) 

It  disaolvea  in  ether  (John),  and  in  ro^-oCt.  (Chonlant.) 

It  doea  not  form  a  compound  ether  when  heated  with  alcohol  and 
Bulphurio  acid.  (Stenhonse.) 


T-    c.    Iodine-nucleus.     CH'IO*. 

lodopyromeconio  Aoid- 
C'H'IO*  =  C'H'IOSO'. 

J.  F.  Brown.    £d.  Phil.  Tmiu.  21,  i.  «;  Fhil.  Mag.  J.  8,  201;  Ann. 
Tharm.  92,  331. 

Tormation  and  Preparation.  By  the  action  of  protobromido  or  proto- 
obloride  of  iodine  on  pyromeconic  acid  (p.  440).  A  recently  prepared  aolu- 
tion  of  protocbloride  of  iodine*  ia  mixed  with  a  solution  of  pyromeconic 
acid  saturated  in  the  oold,  whereupon  the  Hqaid  immediately  becomes 
decolorised,  and  deposits  a  considerable  quantity  of  iodopyromeconio  aoid 

in  the  form  of  thin  plates if  the  lalutloa  of  prromeooaic  acid  h«a  been  lata. 

rated  while  ho^  or  if  the  chloride  of  iadiDS  ia  in  erce*i,  the  Bction  goes  toobr. — , 

*  The  protoddoride  of  iodine  ii  obtained  by  the  action  of  chlorine  gai  on  iodine 
■ntpanded  in  a  amill  qnantitir  of  water,  the  liquid  b«ng  kept  cold  and  the  action  being 
atopped  before  the  iodine  i*  completelj  diasolved.  —  The  protobronide  ii  obtuoed  b; 
■gitatins  bromine- water  with  eicesa  of  iodine,  and  decantinf  the  reddish-brown  liqnid. 
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Tbe0«  ofystols  are  collected  after  a  while  on  a  filter,  washed  with  cold 
water,  and  then  diseolved  ia  boiling  alcohol,  from  which  solution  the 
acid  separates  on  cooling  in  colourless  shining  plates;  from  boiling  water 
it  crystallises  in  long  thin  needles,  having  a  slight  acid  reaction. 

Dried  at  }W\  Brown. 

10  C  60  ....  25-32  ....  25-50 

3  H 3  ....  1-26  ....       1-48 

I   126  ....  53-17  ....  52-91 

6  O  48  ...  20-25  ....  2011 

C»H«IO«  237     ....  100-00    ....  100-00 

The  crystals  do  not  lose  weight  at  100",  but  melt  at  a  higher  tempe- 
rature, forming  a  black  li(|uid,  which  then  suddenly  decomposes,  giving 
off  a  large  quantity  of  iodine-vapoun  The  acid  is  decomposed  by  strong 
nitric  acid,  with  separation  of  iodine. 

It  dissolves  sparingly  in  cold,  abundantly  in  boiling  water.  Alkaiia 
and  acids  increase  its  solubility  in  water,  but  boiling  with  strong  potash* 
solution  decomposes  it.  The  aqueous  solution  imparts  a  deep  purple 
colour  to  sesquichloride  of  iron,  and  forms  with  nitrate  of  silver  a  yel- 
lowish white  precipitate,  soluble  in  ammonia. 

Baryta-saU.  ^  On  mixing  an  alcoholic  solution  of  the  acid,  rendered 
slightly  alkaline  by  ammonia,  with  an  alcoholic  solution  of  acetate  of 
baryta,  iodopyromeconate  of  baryta  quickly  separates  in  delicate  crystals, 
which  have  an  alkaline  reaction,  do  not  lose  weight  at  100°^  and  dissolve 
but  sparingly  in  water  and  alcohol,  either  hot  or  cold. 

CryiioU  dried  at  100%  Brown., 

B*0  76-6    ....  24-42    ......,»    23*84 

IOC 600    ....  1913 

3  H  30    ....      0  96 

I    126-0    ....  40-18 

6  0  48-0    ....  15-31 

Ci«H*BaIO«+Aq 313-6    ....  100-00 

Lead-salt — A  mixture  of  the  alcoholic  solutions  of  iodopyromeconio 
acid  and  neutral  acetate  of  lead,  yields  this  salt  on  addition  of  a  small 
quantity  of  ammonia,  in  the  form  of  a  colourless  amoiphous  precipitate, 
which  may  be  freed  from  excess  of  oxide  of  lead  by  digestion  in  warm 
acetic  acid. 

Air^ried*  Brown. 

PbO  112     ....    32-94 33-03 

10  C 60    ....     17-65 

2  U 2    ....      0-59 

I    « 126    ....    37-06 

5  O  40    ....     11-76 

CMH^PblO^  340    ....  10000 

lodopyromeconic  acid  dissolves  sparingly  in  cold,  readily  in  boiling 
aleohoL    (Brown.) 


appenatx  to  joaopyromeamte  jie%a. 

lodomecone.   ch'i-o*. 

J.  F.  Bbow».     Atin.  Tharm.  92,  324. 

Formed  by  the  action  of  an  excess  of  chloride  of  iodine  on  pyrome- 
couic  acid  (p.  440),  or  on  meconic  or  comenic  acid,  which  differ  in  com- 
position from  pyromeconic  acid,  only  hy  the  elements  of  carbonic  ooid  : 

CWH'O"  +  8ia  +  BHO  -  CHq"0"  +  iCO"  +  8HCI. 
When  pyromeconic  acid  is  acted  upon  by  a  quantity  of  chloride  of 
iodine  larger  than  is  required  to  form  iodopyro meconic  acid,  the  liqnid 
turns  yellow  and  iodomecone  is  produced;  and  if,  after  eeparation  of 
the  undecomposed  iodopyromeconic  acid,  potash  be  gradually  added  to 
the  liquid,  a  black  precipitate  is  formed  which  rediseolves  on  agitation; 
on  adding  mor«  potash,  a  point  is  attained,  at  which  the  precipitate 
exhibits  a  lighter  colour,  no  longer  Tedissulves  on  agitation,  and  is  no 
longer  Increased  by  further  addition  of  potash.  The  precipitate  is  then 
to  Be  separated  from  the  liquid  by  filtration,  washed  with  cold  water, 
and  purified  by  repeated  crystallisation  from  boiling  alcohol. 

ludomecoue  crystallises  in  shining,  yellow,  six-sided  tables;  smells  like 
saffron;  is  neutral  to  vegetable  colours;  sablimes  without  decomposition 
considerably  below  100 ,  Altogether,  its  propetli«e  resemble  those  of 
iodoform. 

6C 36    ....     s-as    s-a*' 

4  H 4     ....      0-36     0-4t 

8  I  „ lOOB    ....    91-97    91  97 

e  O  , 48     ....      4-38    4-25 

CH'1'0' 1096    ....  100-00    10000 

lodomecone  is  decomposed  with  violence  by  strong  nitric  acid.  Oil 
of  vitriol  does  not  act  upon  it  in  the  cold,  but  decomposes  it  when 
heated,  with  separation  of  iodine.  Caostio  potash  boilea  witb  it  for 
some  time  extracts  a  small  qunntity  of  iodino. 

It  is  insoluble  in  water  and  in  hydrochloric  acid,  and  is  not  decom- 
posed by  the  latter,  even  at  a  boiling  heat.  Dissolves  in  alcohol  and 
ether.  (Brown.) 

T.    d.    Sromitu-nueievt.    C'H'BrO*. 

Bromopyromeconic  Acid. 

C^H'BrO*  =  CH'BrC.O'. 

J.  F.  Bbowk.     Ann.  Pharm.  84,  41. 

Formed  by  the  action  of  bromine  on  pyromeconio  acid  (p.  440). — ■ 
When  bromine-water  is  added  to  a  strong  aqueous  solution  of  pyrome- 
conic acid,  tbe  latter  being  in  excess,  the  bromine  ia  quickly  absorbed, 
and  there  remains  a  colourless  liquid,  which,  after  standing  for  an  hour 
or  less,  deposits  bromi^yromeconio  acid  in  beautiful  small  oolonilesa 
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prisms.  If  the  bromine  water  it  in  ezoeti,  thii  add  is  not  prodneed.  From 
boiling  alcohol  the  acid  crystallises  in  fibroos  plates,  or  if  the  soiation  be 
slowly  cooled,  in  short  prisms.     It  reddens  litmus  slightly. 


10  c  

60 

....  31-41 
...   1-67 
....  41-89 
....  2513 

Brown* 
31-93 

3  H 

3 

2-05 

Br 

6  O 

80 

48 

41-34 

24-68 

C»H»BrO« 

191 

....  100-00 

100-00 

The  acid,  when  subjected  to  dry  distillation,  melts,  blackens,  and 
^ives  off  a  large  quantity  of  hydrobromic  acid;  and  if  the  heat  be  lonf 
continued,  a  white  crystalline  substance  begins  to  collect  in  the  cold 
part  of  the  tube.  Nitric  acid  decomposes  bromopyromeconic  acid  witb 
effervescence;  sulphuric  acid  dissolves  it  without  visible  decomposition. 

The  acid  dissolves  sparingly  in  cold,  somewhat  more  readily  in  hot 
water.  —  The  solution  does  not  precipitate  chloride  of  barium,  chlorido 
of  calcium,  or  sulphate  of  magnesia,  even  in  presence  of  ammonia.— 
With  ferric  salts  it  yields  a  deep  purple-red  colour,  quite  different  from 
the  red  tint  produced  by  pyromeconio  acid.  —  With  ammonio-cupric 
sulphate  it  forms  no  precipitate  in  the  cold,  but  on  heating  the  liquid,  a 
bluish  precipitate  is  formed.  —  The  acid  does  not  form  any  precipitate 
with  nitrate  of  silver;  neither  does  it  reduce  the  oxide  to  metallic  silver 
at  a  boiling  heat. 

Lead-saU.  A  warm  alcoholic  solution  of  the  acid  forms  with  ait 
alcoholic  solution  of  acetate  of  lead,  a  white  precipitate,  consisting  of 
small,  closely  aggregated  crystalline  needles,  which  quickly  settle  down 
to  the  bottom  of  the  vessel.  The  salt  may  also  be  obtained  by  mixing 
the  aqueous  solutions  of  the  acid  and  of  acetate  of  lead,  with  addition 
of  ammonia;  but  It  is  then  strongly  coloured. 

Brown* 

PbO 112    ....     36-97     36-48 

10  C  60    ....     19-80    20-57 

3  H 3    ....      0-99    0-85 

Br 80    ....    26*40    

6  0 48     ....     16-84 

CWH«PbBrO«,Aq 303     ....  10000 

The  salt  could  not  be  purified  bj  recrystallisation,  on  account  of  ita  intokibUity  in 
water  and  alcohol :  it  was  therefore  wefollj  washed  with  alcohoL  (Brown.)    f . 


c.    Amtdogen-nucUi. 
If.    a.     Amidogenrnticleus.     C*^AdH'. 

Piperidine* 

C^^NH"  =  C"Adff,H«. 

Andbrsok.  Heport  qf  Hie  TwentieUi  Meeting  of  the  Brit.  Amh:.,  1850, 
JVbeic.  and  Abstr.  47;  Ann.  Fharm.  84,  345;  Jahr€9b€t\  1852,  545. 

Cahours.  Ann.  Chim,  Fkyn.  38,  76;  Chan.  Soc.  Qu.  J.  6,  175;  abstr. 
Ann.  Pharm.  84,  342;  Jahretber.  1852,  546. 


afterwuda,  in  1852,  he  examined  more  partioularly  the  base  obUiiied 
in  thia  maDoer  from  piperine,  and  determined  ita  composition  by  tbe 
aD&lysia  of  the  pUtinnm-salt.  —  Cahoun  showed,  somewhat  later,  but 
independently  of  Anderaon,  that  the  same  base  ia  obtained  by  heating 
piperine  with  potaab-lime.  Socbledsr  &  Wertheim  had  pnrionsly  ibown  tfatt 
plpcrlnB  yieldi  ■  ToUtile  oilf  buMwheu  heiktad  with  •oda-lima;  but  Quijtoand  thi< 
bus  to  poHcu  tbs  propertiei  nf  picoline,  uid  regardad  it  u  ■  pmulo-Balt  ooQtaiiiing 
the  demeuta  of  picoline  nnited  vith  ■  qaatenuuy  group  of  atom). 

FTeparaiion.  1.  When  ]  pt.  of  pip«rine  ia  distilled  witb  2\  to  3  pta. 
of  potafih-ltme  in  a  retort  connected  with  a  cooled  receirer,  a  distillate 
is  obtained,  orinaieting  of  wnter,  two  distinct  Tolatile  bases,  and  a  neutral 
substance  having  an  agreeable  aromatic  odour.  When  thia  crude  liquid 
is  treated  with  fragments  of  caustic  potaah,  a  liffht  oily  snbstrince  sepa- 
Tatea,  having  a  strong  ammoniacal  oaour,  and  disaolving  in  water  in  all 
proportions.  This  oil,  when  distilled,  passes  over  almost  wholly  between 
105°  and  108°;  but  towarda  the  end  of  the  distillation,  the  thermometer 
.riaea  <iDickly  to  210°,  and  there  remains  stationary.  The  more  volatile 
product,  which  forms  more  than  ^  of  the  crude  liquid,  distils  over 
entirely  at  106°,  when  rectified.  This  liquid  is  piperidine.  (Cahoura.)  — 
2.  ("iperine,  treated  with  nitric  acid,  evolves  red  fumes,  and  forms  a 
sutstanco  having  an  odour  of  hitter  almond  oil,  and  a  brown  resin, 
which  dissolves  with  blood-red  colour  in  potash,  and  when  boiled  with 
that  substance,  yields  piperidiDe,  in  the  form  of  a  volatile  liquid. 
(AndersoD.) 

Frnpertiet.  Colourless,  very  limpid  liqnid,  baring  a  strong  ammo- 
biacal  odour,  but  recalling  also  thai  of  pepper,  and  a  very  caustic  taste 
(Cahours);  peculiar  aromatic  odour.  (Anderson.)  Bluea  reddened  litmus 
strongly.     Boils  at  106°.     Vapour  density  3858.  (Cahours.) 

Cahoara. 

10  C „ 60    ....    70S8    70-41 

N 14     ....     18-48    16-80 

11  H 11     ..-.     12-94     1301 

C"NH" es    ....  100-00     100-02 


41000 
09706 
0-7623 


t 


fH 


rCahonrs  ranrds  thia  compound  aa  an  ImidoECD-baH  of  the  formula  N.'C'H'         V 
<■  ^  >~  "•  tC'»-H>»T  ) 

in  other  wordi,  hs  luppoaea  it  to  contain'onlr  1  At.  H,  replaceable  by  an  organic  radical. 

Thia  view  appears  to  be  aapported  by  the  action  of  iodide  of  methyl  on  methjlopipe- 

ridine  (p.  448). 

Decompotitiont.  —  1.  Ifiirouiacid  acts  violently  on  piperidine,  form- 
ing a  heavv  aromatio  liquid,  which  however  vaa  not  obtained  in  sufficient 
quantity  for  analysis.  From  the  results  obtained  by  the  action  of 
nitroua  acid  on  aniline  (see  next  vol.),  it  is  probable  that  the  compound 
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C^UYO^  b  fint  formed,  and  aftenrmfda  G^XHH)*.  — 2.  Vapour  of 
cyanic  add  paased  into  piperidine  forma  piperidio  nrea ; 

OifanaU  qf  mdkyl  and  cifanaU  of  ethyl  form  similar  eompoondfl,  with 
1  U  replaced  bj  1  At.  methjl  or  ethjl.  —  3.  Iodide  of  mdhjfl  added  to 
piperidine  forms  the  hjdriodate  of  methylopiperidiney  C^NH^®(C*H*). 
Similar  subsiitntion-compoonds  are  formed  bj  the  iodides  of  eihfL  and 
amyl;  also  bj  chloride  ot  bentoyl,  chloride  of  ctumyl;  and  apparently  also 
by  chloride  of  acetyl,  (Cahonrs.) 

Combinations,  Piperidine  dissolves  in  all  proportions  in  Water, 
forming  a  strongly  alkaline  liquid,  which  behaves  with  saline  solutions 
like  ammonia,  excepting  that  it  does  not  redissolve  the  oxides  of  sine 
and  copper. 

Piperidine  saturates  the  strongest  acids,  and  forms  crystalline  salts 
with  salphuric,  hydriodio^  hydrobromic^  hydrochloric,  nitric,  and  oxalic 
acids.  (Cahonrs.) 

Sulphate  of  Piperidine.  C*«NH",HO,SO'  is  obtained  by  saturating 
piperidine  with  sulphuric  acid.  It  is  crystaHisable,  deliquescent,  and 
very  soluble  in  water.  A  solution  of  1  At.  of  this  salt,  boiled  with 
1  At.  cyanate  of  potash,  yields  sulphate  of  potash  and  a  compound 
analogous  to  urea : 

C«WH»  HSO*  +  C«NKO«  -  KSO<  +  C>«N«H»0» 

Fiperidic  urea. 

Stdphoearhonate  of  Piperidine,  When  bisulphide  of  carbon  is  added 
drop  by  drop  to  piperidine,  a  violent  action  takes  place,  and  the  mixtuto 
becomes  very  hot;  and  on  dissolving  the  resulting  solid  mass  (after  the 
sulphide  of  carbon  has  been  added  in  excess,  and  the  action  is  terminated) 
in  alcohol,  and  leaving  the  solution  to  evaporate,  the  salt  separates, 
sometimes  in  slender  needles,  sometimes  in  symmetrical  oblique  prisma 
of  considerable  siae.  (Gahours.) 

Cahoun. 

11  C  66    ....    53-65    53-61 

N 14    ....     11-38 

11  H 11     ....      8-94    8-90 

2  S  32     ....     26-03    25-90 

C»NH",CS» 123    ....  100-00 

Hydriodate  of  Piperidine,  —  Crystallises  In  long  needles  resembling 
the  hydrochlorate.  (Cahonrs.) 

Cahoors. 

10  C  60    ....    28-30    28-18 

N 14    ....      6-62    6-69 

12  H 12     ....      5-65    5-72 

I   126     ....     59-43 

CWNH",HI   212    ....  100-00 

Hydrochhrate  of  Piperidine,  —  Long  colourless  needles,  easily  soluble 
in  water  and  alcohol.  From  the  alcoholic  solution  the  salt  separates  in 
long  t>risms  (Cahours);  in  needles  an  iuch  long.  (Anderson.)  The 
crystals  volatilise  when  moderately  heated,  and  are  not  altered  by 
exposure  to  the  air. 


11-53    11-65 

987     1000 

29-23    2a-00 


CNH^HCl 131-4 


Jfitrate  of  Piperidine.  —  OblaiDed  bj  sataratiug  the  base  witb  weak. 
nitric  acid,  uid  eraporaUng  in  vacno.  Small  cryatalline  needtee.  D«- 
compoaeB  wlien  heated,  giring  off  vapoars  which  have  an  aromatic  odonr. 
Very  solnble  in  alcohol.  (Cahoars.) 


C"NH"0,NO*  ....^ 148     .„.  10000 

CMoroplaUnate  of  Piperidint.  —  Long  orange-colonred  needles,  very 
Bolable  in  water,  less  eoluble  in  alcohol.  (Cahonrs.) 


C"NH",HCI,PlCl'. 291-3     ....  10000    99-86 

Oxalate  of  Piperidine.  —  Formed  by  satarating  piperidlne  with  a 
Bolntion  of  oxalic  acid.  Separatee  hj  evaponition  in  delicate  needles, 
which  may  be  obtaiued  pure  by  a  second  crystallisation. 


55-33     .. 
10-77     .. 
9-23     .. 
24-62     ., 

N._ 

14 

12    . 

....     10-84 

Ct^a'- 

,CHO«. 

130 

100-00    .. 

....  100-00 

Conjugate  Compound*  of  Piperidine. 

Methylopiperidine. 

CNH"*  =  CH»,C"AdH',H*  =  C"n{(?h»} 

CABouRfl.     y.  Arm.  Chim.  Phpt.  38,  93;  Chan.  Soo.  Qh.  J.  «,  17ff. 

Formed  by  the  action  of  iodide  of  methyl  on  piperidine.  The  action 
is  very  violent,  so  that  it  is  necessaiy  to  add  the  iodide  of  methyl  drop 
by  drop,  and  keep  the  tabe  cool;  otherwise  the  contents  will  be  thrown 
out.  when  the  liquids  are  mixed  in  equal  volames,  hydrivdate  of 
methylopiperidine  is  obtained  in  »  beantifully  white,  cTystalline  maa«, 
TOU  X.  2  o 
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wbich  18  solable  in  water,  and  when  treated  with  potasb  yields  metbylo- 
piperidine  in  the  form  of  an  oily  liquid,  having  an  ammoniacal  odoor 
like  that  of  piperidine,  but  more  aromatic.  The  product  is  poriiied  by 
digeotion  with  fragments  of  caustic  potash  and  subsequent  rectification.  ^ 

Colourless,  very  mobile  liquid,  having  an  ammoniacal  and  aromatie 
odour.     Boils  at  118".     Vapour-density  =:  3*544. 

Cahoiin. 

12  C  72  ....  72-72  72-83 

N 14  ....  14-15  14-35 

13  H 13  ....  13-13  13-74 

C»NH" 99  ...  100-00  100-92 

VoL  Densitj. 

C-Tapour  12     ....  4-9920 

N-gaj 1     ....  0-9706 

Hgaf    13      ...  0-9009 


Vapour  of  Methylopipertdine        2     ....     6*8635 

1     ....     3-4317 

Methylopiperidine  dissolves  in  Water^  and  forms  crystallisable  com- 
pounds with  Acidt. 

HydroManxU.  —  Crystallises  in  beautiful  colourless  needles. 


12  C 
N 

14  H 
CI 


Cahonrs. 

720 

....     5313     .. 

52-91 

14-0 

...     10-33 

14-0 

....     10-33     .. 

10-43 

35-4 

....     26-21     .. 

26-31 

CWNH«HCI 135-4     ....  10000 

C^ZoropZo^inoto.  •^  Hydrochlorate  of  methylopiperidine  forms  with 
bichloride  of  platinum,  a  double  salt,  which  is  soluble  in  water  and  still 
more  in  alcohol,  and  separates,  by  spontaneous  evaporation  of  the 
alcoholic  solution,  sometimes  in  needles,  sometimes  in  tables  of  a  fine 
orange-colour. 


12  C   

720     .. 

..     23-59     ... 

4-59 

4-59  .. 
..  32-43  .. 
..     34-80 

CahourB. 
23-77 

N  

14  H  

140     .. 

14-0     .. 

4-63 

Pt  

3  CI  

99-0     .. 

106-2     .. 

32-40 

C«NH»  HCl,PtCl«    ....  305-2     ....  iOOOO 

Methylopiperidine  with  Iodide  of  Methyl.  —  Methylopiperidine  mixed 
with  iodide  of  methyl,  becomes  slightly  heated,  and  on  heating  the 
mixture  in  a  sealed  tube  placed  in  the  water- bath,  it  finally  solidifies  in 
a  crystalline  mass.  On  breaking  the  tube  after  a  few  days,  heating  to 
expel  the  excess  of  iodide  of  methyl,  dissolving  the  crystals  in  alcohol, 
and  leaving  the  solution  to  evaporate,  it  yields  splendid  crystals,  which 
acquire  a  high  lustre  by  drying  between  bibulous  paper.  These  crystals 
when  distilled  in  a  retort,  partly  volatilise,  and  are  partly  resolved  into 
methylopiperidine  and  iodiae  of  methyl.  The  same  decomposition  takes 
plaoe  when  the  crystals  are  distilled  with  fragments  of  potash. 


14  C  84  „_  3S-00  84-90 

N „ 14  ....  6-83  5-92 

16  H _ 16  ....  6-67  6-75 

I  126  ....  5250 

C"NHUC»H>I 240    ....  10000 

Ai  the  cijtUli,  when  diitilled  with  potuh,  do  not  yield  any  diidnct  organic  baaa. 
It  don  not  appear  poaaible  to  replies  more  ttum  1  At.  H.  Id  piperidiue  by  Bethyl 
(Me  p.  447). 


Ethylopiperidine. 

C"NH»  =  C*H',C"AdH',H'  =  C»N  i,^^*A 
CAHO0B8.     If.  .<ln».  Chim.  Phyt.  38,  95;  Chem.  Soe.  Qu.  J.  6,  179. 

FoTTnation  and  Preparation.  —  B^  the  action  of  iodide  of  ethyl  on 
piperidine.  The  mixing  of  the  two  liqnids  ie  attended  with  considerable 
rise  of  temperature,  thoufch  not  so  great  as  with  iodide  of  methyl.  The 
mixtare  maat  however  be  made  with  caation,  and  the  veuel  kept  cool, 
to  aToid  projection  of  the  liqnid.  On  heating  the  mixtare  in  sealed 
tubes  placed  in  the  water-bath.  It  solidifies  in  a  mass  of  beautiful  white 
crystals  of  bydriodate  of  ethylopiperidine,  which,  when  decomposed  by 
potash,  yields  the  base. 

ProptrtUt.  ColonrlesB,  rery  mobile,  oily  liqnid,  lighter  than  water; 
has  an  odour  like  that  of  piperidine,  but  less  ammoniacal  and  more 
aromatic.     Boils  at  126°.     Vapoai -density  =  3'98S. 

Cabonn. 


N 

14     . 

.      IS'40 
.     1327 

12S9 

CNH"*. 

.._ 113 

.  100-00 

Vol. 
.     14     .... 

.       1     .... 
15     .... 

99  94 
Denrity. 

H^  :: 



)-039& 

Vapour  of 

2    .... 

1     .... 

7-8341 
3-9170 

Ethylopiperidine  dissolves  in  WtOer,  but  less  abandantly  than  piperi- 
dine; potash  in  fragments  added  to  the  solution  separates  the  base 
completely.     It  dissolves  readily  in  Alcohol  and  Ether. 

Hydroeklorate.  C^NHWHCl.PtCl*.  —  Forms  beautiful  needles,  having 
considerable  lustre. 

ChloToplai^nate.  —  A  concentrated  solntioii  of  the  hydrocblorate, 
mixed  with  a  concentrated  solution  of  bichloride  of  platinnm,  forms  bd 
abnndiint  precipitate,  which  dissolves  in  a  larger  quantity  of  water, 
especially  when  hot.     If  this  precipitate  be  redissolved  in  a  mixtnie  of 

Sol 
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equal  part«  of  water  and  alcohol,  and  the  eolation  left  to  eyaporate 
spontaneously;  the  double  salt  separates  in  large  orange-eoloured  prisms 
of  great  beautj. 


Cahoart. 


14  C   

84-0 

....            26-31             ..a. 

....                  %     »/*             a... 

5-01     .... 
....     91*Ua     .... 

....     33-27 

....     26-23 

N  

14-0 

4-28 

16  H  

160 

....       516 

Pt 

3  CI 

990 

106-2 

....    30-86 

C"NH»*,Ha,PtCP 

....  319-2 

....  10000 

Ethylopiperidine  scarcely  exhibits  any  rise  of  temperature  when 
mixed  with  iodide  of  ethyl.  When  placed  together  with  excess  of 
iodide  of  ethyl  in  sealed  tubes»  and  heated  in  the  water-bath  for  seyeral 
days,  it  yields  a  viscous  mass,  which  floats  upon  the  hydriodic  ether. 
Water  dissolves  this  product  in  all  proportions,  forming  a  solution  which 
does  not  crystallise  in  vacuo.  The  solution  treated  with  excess  of 
recently  precipitated  oxide  of  silver,  yields  a  deposit  of  iodide  of  silver, 
and  a  liquid  which,  when  evaporated  in  vacuo,  yields  very  deliquescent 
crystals,  having  a  bitter  taste  and  a  strong  alkaline  reaction.  These 
crystals  decompose  when  strongly  heated,  yielding  ethylopiperidine  and 
an  inflammable  gas.  They  dissolve  with  rise  of  temperature  in  hydro- 
chloric acid,  forming  a  solution  which,  when  concentrated  by  heat,  or 
better  by  evaporation  in  vacuo,  yields  a  slightly  deliquescent  salt,  which 
crystallises  in  scales.  —  The  solution  of  this  bytirochlorate  forms  a 
copious  precipitate  with  a  concentrated  solution  of  bichloride  of  platinum; 
but  if  the  liquids  be  mixed  in  a  state  of  greater  dilution,  and  at  a  boiling 
heat,  the  mixture  on  cooling  deposits  the  platinum-salt  of  [biethylo- 
piperidinel  in  small  orange-coloured  prisms,  bearing  a  strong  resemblanoQ 
to  chloroplatinate  of  potassium. 

Gaboanu 

18  C 108-0     ....     31-10    31-01 

N 14-0     ...       403 

20  H 20-0    ....      5-76    ........      5-82 

Pt 99-0     a...     28-51     28-26 

3  CI 106-2     ....     30-60 

C»NH»HCl,PtaV...     347-2     ....  10000 

The  formula  of  this  salt  may  also,  and  with  greater  probability,  be 
written  in  the  form  C"NH*^l,PtCl*,  representing  it  as  the  chloroplati- 
nate of  biethylopiperidammoniuro,  C"NH»  =  C^«N  |  ,S?j,x8  i  of  which 

the  viscous  substance  obtained  by  treating  the  product  of  the  action  of 
iodide  of  ethyl  on  ethylopiperidine  with  oxide  of  silver,  is  the  hydiated 
oxide  =  C"NH»0,Ha  (Cahoups.)  The  salts  of  ethylopiperidine, 
methylopiperidine,  and  piperidine  itself  may  of  coarse  be  likewise  repre- 
sented as  analogous  to  ammonium-salts,  e,  g.  the  kydrochlorate  of 
piperidine  =  C*°NH",C1.  It  would  be  interesting  to  know,  whether  the 
action  of  oxide  of  silver  on  the  iodides  ef  thesA  bases  woold  also  give 
rise  to  the  formation  of  crystallisable  hydrates.  T 


p.    Amidogm-nueUw.    C'Ad'H'O*. 

Nitrothein. 

CN'H'O'  =  C"Ad»H*0*,0'? 

STEMaonsE  (1843).    PhU.   Mag.  J.  23,  426;  also  Mem.  Chtm.  Soe. 

],  219,  and  239;  also  Ann.  Pharm.  45,  371;  46,  229. 
RooHLBDBB.     Ann.  Pharm.  73,  56. 

EocUtder'i  Choltitrophatn. 

Fomia^on.     B;  the  aotion  of  nitric  acid  or  chlorine-water  en  ooffein. 

Preparation.  1.  CoSein  is  tx>iled  For  Bomd  hoars  with  strong  nitric 
acid,  till  a  sample  of  the  liquid  leaves,  on  evaporation,  no  longer  a  yellow 
but  a  white  residue;  the  liquid  is  then  evaporated  to  a  eyrup  and  cooled, 
and  the  resulting  crystals  purified  by  recrystallisation  from  water,  and 
preasure  between  paper.  100  pts.  of  cofiein  yield  from  5  to  6  pts.  of 
nitrothein.  (Stenbouse.)  —  2.  Chlorine  ^  ie  paased  through  water  in 
which  coflein  is  suspended,  till  the  amelic  acid  at  Grst  produced  is  decom- 
posed; the  solution  is  then  left  to  crystallise.  (Rochleder.) 

Properiiet.  CrystallistM  from  water  in  large  white  nacreous  laminse; 
from  ether  by  evaporation  in  very  regular  octohedrons;  and  by  eubliniar 
lion,  whioh  takes  place  readily  and  without  decomposition,  in  delicate 
shining  laminra,  like  naphthalin.  The  crystals  grate  between  the  teeth, 
have  a  sweetish  taste,  and  redden  lltmos  very  slij^htly,  or  not  at  alL 
(Stenhouse.) 

Cijilalt  driid  at  100*.  8laDhoD*e.       Rochleder. 

10  C 60    ....     42-25      4201       ....      42  OO 

2N 28     ....     19-72     19*47       ....      2000 

6  H    a    ....      4  23     4-26      ....        4-2S 

6  0 48  ....  SJaO  3426   ....   33-75 

C'lPH'O*  143  ....  100-00  10000   .,,.  10000 


Decompontumt.  1.  Nitrothein  is  easily  set  on  fire,  and  bums  with  a 

ight  flame.  (Stenhouse.)  —  2.  When  boiled  with  potash-lev,  it  gives 

ofi*  a  luge  quantity  of  ammonia  (St«nboase),  and  perhuM  also  ethyla- 


bright  flame.  (Stenhoose.)  —  2.  When  boiled  with  potash-lev,  it  gives 
ofi*  a  luge  quantity  of  ammonia  (St«nboase),  and  perhuM  also  eth^' 
mine,   and  forms  carbonate  and   oxalate  of  potash.    (Bochleder.) 


flthylamine  is  prodaoed  in  this  reaction,  the  equation  may  perhaps  be  : 
C^tPH'O*  +  4KO  +  4H0  -  OK^V  *  2(KO,CO^  +  C*NH'  +  NH". 

ChoMnationi.  Nitrothein  dissolves  in  3  pts.  of  cold,  and  in  a  mnch 
smaller  qnantity  of  hot  water.  The  solotion  produces  no  reaction  with 
acetste  of  lead,  fcrrons  sulphate,  or  nitnte  of  silver.  (Stenhouse.) 

Nitrothein  dissolves  readily  in  alcohol  and  ether.  (Stenhouse. } 
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/.     Nxtrogm-nucUuB.    C"N*H*. 

Xanthic  Oxide. 

(7»N*H*0*  =  C*»N*H*,0*! 

Margbt.  Id  his  Essay  on  the  Chemical  History  and  Medical  Treatment 
of  Calculous  Disorders.  Lond.  1819.  Tranfilated  into  Gennan  by 
Hbinekkr,  Bremen;  abstr.  Schw.  26,  29. 

W5HLBR  &  LiEBia.    Fogg,  41,  393;  also  Ann,  Fharm.  26,  340. 

Xanikin  (which  name  would  he  preferable,  if  it  did  not  also  belong  to  madder- 
yellow.) —  Discovered  bj  Maroet  in  1819;  (first  analysed  bj  Wohler  & 
Liebig).  Very  rarely  forms  human  calculi.  (Marcet,  Wohler  &  Liebig, 
Langier,  J,  Cnim  mdd.  5,  513);  occurs  in  the  urine  of  spiders,  (J.  Davy, 
jV.  £d.  Phil,  J.  40,  355.)  According  to  Gorup-Besanez,  this  subetainoe 
contains^  not  xanthic  oxide,  but  guanine. 

Properties.  The  calculus  consisting  of  xanthic  oxide  is  brown, 
smooth,  bard,  of  laminar  structure,  and  when  dissolved  in  water  reddens 
litmaa  slightly  (Marcet);  it  is  globular,  smooth,  and  of  dark  brownish 
yellow  colour  (Laugier);  its  surface  is  sometimes  light  brown,  smooth, 
and  shining,  sometimes  whitish  and  earthy;  on  the  fracture,  it  exhibits  a 
brownish  flesh-red  colour;  it  acquires  a  waxy  lustre  by  friction;  consists 
of  concentric  layers  without  fibrous  or  crystalline  structure;  and  has  the 
hardness  of  the  denser  uric  acid  calculi.  (W5hler  &  Liebig.)  —  By  dis- 
solving the  calculus  in  potash,  precipitating  the  filtrate  with  carbonic 
acid,  and  washing  and  drying  the  white  pulverulent  precipitate,  the 
xanthic  oxide  is  obtained  in  very  hard  yellowish  lumps,  which  acquire  a 
waxy  lustre  by  friction,  and  are  free  from  potash.  (Wohler  &  Liebig.) 

Dried  at  100**.  W9hler  &  Liebig. 

10  C  50  ....  39-48  39-86 

4  N 56  ....  36-84  36-72 

4  H 4  ....  2-63  ;, 2*60 

4  O  32  ....  21-05  20-82 

CWNm*0* 152     ....  10000     10000 

[According  to  the  formula  C'^'N^H^tO^,  xanthic  oxide  would  be  the  monobasic  acid 
of  Uie  nuelens  whose  bibasic  acid  is  aric  acid.] 

Decompositions,  1 .  The  xanthic  oxide  calculus  yields  by  dry  distillation, 
aa  aqueous  solution  of  carbonate  of  ammonia  which  crystallises  on 
cooling,  and  a  thick  yellow  oil  (Marcet);  it  gives  off  a  large  quantity  of 
hydrocyanic  acid,  and  yields  a  sublimate  of  carbonate  of  ammonia,  not 
of  urea.  (Wohler  &  Liebig.)  —  2.  Before  the  blow-pipe,  the  calculus  flies 
to  pieces,  blackens,  emits  a  faint,  peculiar,  empyreumatii^  animal  odonr, 
(different  from  that  of  heated  uric  acid,  and  more  like  that  of  burnt 
horn.  W.  k  L.)  and  consumes  down  to  a  small  quantity  of  ash.  (Maroet.) 
— -  3.  Its  solution  in  nitric  acid  leaves  on  evaporation  a  dry  lemon-yellow 
residue,  which  dissolves  partially  in  water.  The  solution  thus  formed  is 
yellow;  loses  its  colour  when  mixed  with  acids,  but  is  coloured  bright 
red  by  potash;  and  yields  by  evaporation,  a  carmine-coloured  mass  which 
dissolves  with  yellow  colour  in  water.  (Marcet.)  The  residue  left  on 
evaporating  tlie  solution  in  strong  nitric  acid,  forms  with  water  a  yellow 


yellovr  colour  in  water.  (Laujcier.)  Xanthio  oxide  dissolves  id  nitric  &oid 
without  eTolution  of  gaa,  but  much  len  anickly  than  uric  uid,  and  the 
Bolatioa  leavea  on  evaporation  a  bright  lemon-yellow  mass,  which  di»- 
solvea  in  water  with  light  yellow,  and  in  potash-ley  with  deep  reddish 
yellow  colour.  The  latter  solution  forms  a  yellow  precipitate  with  sal- 
ammoniac,  and,  when  mixed  with  chloride  of  sods,  gives  off  nitrogen  gas, 
and  becomes  dark-coloured  at  first,  but  afterwards  colourless.  (Wiihler  & 

Liebig.)  —  An  gelatin,  chondrin,  kc.  likewiM  yield  with  Ditric  add  ■  jellov  midae, 
which  torDi  red  when  treited  with  potwh,  thii  behiTiimr  of  xaothic  oiide  with  oitrio 
■cid  ii  not  duncCeriiCic.  (B.  Bumel,  /.  Ohim.  mid.  16,  13.) 

Comb'matioTia.  Xanthic  oxide  dissolves  to  a  slight  extent  in  boiling 
wcder,  and  as  the  solution  oools,  a.  white  film  forma  on  the  surface,  and 
gndo^ly  sinks  to  the  bottom.  (Marcet.) 

It  dissolves  in  ot^  of  vitriol,  and  is  not  precipitated  from  the  solution 
by  water.  (Wbhler  &  Liebig.) 

It  dissolves  very  sparingly  in  dilute  acids,  perhaps  through  the 
medium  of  the  water  ooDlaiued  in  them.  (Marcet.)  It  is  insoluble,  or 
very  sparingly  soluble,  in  hydrochloric  acid.  (WShler  &  Liebig.) 

It  dissolves  in  ammonia  (Marcet),  more  readily  than  uric  acid,  and 
the  solntlou  leaves  on  evaporation  a  yellowish  lamioated  mass,  still  con- 
taining a  small  quantity  of  ammonia.  (Wijhier  &  Liebig.) 

It  dissolves  very  readily  in  potiu/i-Uy,  wbence  it  is  precipitated  by 
Bcids  (Marcet);  the  solution  has  a  dark  greeuish  brown-yellow  colour, 
like  bile;  immediately  deposits  the  xanthic  oxide  when  carbonic  acid  is 
passed  through  it;  and  when  mixed  with  sal-ammoniac,  deposits  the 
xanthic  oxide  on  evaporation,  and  with  evolution  of  ammonia.  (Wohler 
&,  Liebig.) 

Xanthic  oxide  likewise  dissolves  in  aqneons  mono-earfionot^  q^  polaA, 
but  not  in  bicarbonate  of  ammonia,  potash,  or  soda.  (Marcet) 

It  dissolves  sparinKly  in  aeetie  aiid.  (Maroet.) 

It  is  insoluble,  or  Dut  very  sparingly  soluble,  in  oxalic  a«id.  (Marcet, 
Wiihler  &  Liebig.) 

It  is  insoluble  in  alcohol  and  ether.  (Marcet) 


Uric  Acid. 

C^N'HK)'  =  C"N*H*,0*. 

ScHEKLB.     Opute.  2,  73;  also  CraU.  Jf.  Entdeei,  3,  S37. 

Bbrqhak.     Optuc.  4,  387;  also  Orell.  N.  EtOdtck,  3,  232. 

Pkarson.     Seher.  J.  1,  48. 

FouKCRor,     Ann,  Chim.  19,  116;  27,  225. 

VAUdDEUN.     J.  Pkyi.  88,  456.^ — .^nn.  du  Mvt.  1,  96;  7>  2S3. 

William  Hbhrt.     Ann.  PkU.  2,  57. 

Oay-L[ib840.     Ann.  Ckim.  96,  53;  also  Sdia.  16,  84. 

Chetallibr  St  Labbaiqnb.     Ann.  Chim.  Phyt.  13,  165;  a\ao  SeAw.  29, 

257. 
Gasp.  BRuoitATEUi.     Srwffn.  Oiom.  1 1,  38  and  1 17;  12, 133;  13,  4G4. 
Pbout.     Sc&w.    28,  182. —.-inn.  Ghim.   Phyi.    11,    48.  — -inn.  Ph4. 

14,  363. 
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Braconnot.     Ann.  Chim,  Fhy$.  17,  992;  abstr.  Suhw.  93,  263. 
Wetzlar.     Beitrage  Tur  Kenntniss  des  meniohlicken  Hams,      Fxankf. 

1821,  69;  abatr.  Sc/iw.  93,  264. 
LiBBiG.     Fogg.  15,  569. — Ann,  Pharm.  5,  288. 
WbHLBR  &  LiEBiG.     Ann.  Pharm.  26,  241. 
LiPOWiTZ.     Ann.  Pharm.  38,  348. 
Aug.  fiENSCH.     Ann.  Pharm.  54,  189. 
Jam.  Allan  &  Aug.  Bbnsch.    Ann.  Pharm.  65,  181. 
Heintz.     Ann.  Pharm.  55,  62. 

IMMe  aeidt  Harmdure,  Uring&ure,  Blaseiuteins&ure,  Aeide  uriqu€,  Ae.  liikiqttef 
Pear9on*9  lUhic  oxide,  or  tMimal  ojride.  —  Discovered  by  Scheele  in  1776.— 

Occurs  in  the  urine  of  man,  of  the  lion,  tiger,  leopard,  hyiena,  dog  (Mar- 
chand,  J.  pr.  Chem.  14,  496),  of  the  ox  (Bodeker,  J.  pr.  Chem.  25,  254), 
also  in  the  allantoic  liquid  (Jacobsen,-  Meckd  Archiv.  8,  332;  Prevoet  & 
Le  Royer,  BuU.  d.  Sc.  mid.  7,  25);  in  the  urine  of  birds,  especially  of 
the  camirorous  and  graminivorous  kinds;  therefore  also  in  the  dung  of 
sea-birds,  which  accumulates  in  deep  layers  in  the  form  of  gwvno  on  the 
islands  of  South  America  and  Africa;  in  the  urine  of  serpents,  crocodiles, 
lizards,  and  tortoises;  in  the  urine  of  the  silkworm-butterfly  (Brugna- 
telH),  and  of  other  butterflies  and  moths  (J.  Davy);  of  several  cater- 
pillars, of  horse-dung-beetles,  grasshoppers,  crickets,  scolopendra^  wasps 
(also,  according  to  Audouin),  and  of  several  flies  (J.  Davy,  N.  Ed. 
Phil.  J.  40,  231  and  335;  45,  17);  in  cantharides  (Robiquet),  in  many 
species  of  Afdoe  (Lavini  A  Sobrero,  iT.  J.  Pharm.  7,  469);  in  the 
so-called  biliary  ducts  (which,  according  to  Audouin,  J^,  Ann.  Sc.  Nat, 
Zoologie,  5,  130,  should  be  regarded  as  urinary  organs,  or,  according  to 
Meckel,  as  urinary  and  biliary  organs),  of  the  Lucanus  Capredtu  (Aub^); 
in  the  urinary  organ  of  several  species  of  Bdix  (Mylius,  J.  pr.  Chem, 
20,  509),  and  in  the  urine  of  those  animals  (J.  Davy,  ^.  Ed,  PkU,  J,  45, 
385  )  — ^  Very  many  urinary  concretions  and  deposits  of  man,  fewer  of 
the  dog,  and  many  of  birds,  serpents,  lisards,  and  tortoises,  consist  of  uric 
acid  or  urate  of  ammonia. 

To  determine  the  quantity  of  uric  acid  in  a  liquid  urine,  the  urine  is 
to  be  mixed  with  hydrochloric  acid  (or  with  acetic  or  phosphoric  acid,  if 
adbumin  is  present),  and  the  urie  acid  which  settles  down  after  some 
time  collected.  (Heintz,  Pogg.  70,  122.)  Scratching  the  sides  of  the 
vessel  with  a  glass  rod  accelerates  the  deposition.  (VVetzlar.)  —  Or  the 
urine  may  be  evaporated  to  an  extract;  this  extract  exhausted  with 
93  per  cent,  alcohol;  the  undissolved  portion  treated  with  dilute  potash; 
the  uric  acid  precipitated  from  the  filtrate  by  acetic  acid  with  the  aid 
i>f  heat  (hydrochloric  acid  would  likewise  precipitate  mucus);  and  the 
precipitate  washed  with  water  containing  acetic  acid.  (Lehmann,  J.  pr, 
Chem.  25,  13.)  —  If  a  urinary  calculus  containjs  so  small  a  quantity  of 
uric  acid,  that  it  merely  exhibits  the  red  colouring  when  evaporated  witk 
nitric  acid,  but  gives  no  precipitate  with  hydrochloric  add  when  exhanated 
with  potash,  it  may  be  boiled  with  water  and  carbonate  of  lithia;  the 
filtrate  treated  with  hydrochloric  acid  will  then  yield  a  precipitate  of  uric 
acid.  (Lipowitz,  Ann  Pharm.  38,  352.) 

Preparation,  a.  From  urinary  calculi  containing  uric  acid  or  wrote 
of  amnioma, — or  from  the  sediment  deposited  from  human  urine,  especiaHy 
after  addition  of  hydrochloric  acid, — or  from  the  urine  of  carnivorous  and 
graminivorous  birds  {Braconnot), — or  from  the  urine  qf  ike  BooHsonstridor, 
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which  is  less  c&ntaminated  with  brown  colouring  matter,  (Proui.)  — 1.  Either 
of  these  materials,  which  may  be  previouslj  freed  from  phosphate  of 
lime  and  a  portion  of  the  brown  colouring  matter,  &c.,  by  boiling 
(Kodweiss),  or  by  a  day's  maceration  (Wohler)  with  dilute  hydrochloric 
acid,  is  dissoWed  in  warm  potash-ley;  the  uric  acid  precipitated  from  the 
filtrate  by  hydrochloric  acid;  warm  potash-ley  saturated  with  the  pre- 
cipitated and  washed  uric  acid;  the  solution  evaporated  to  a  pulp;  the  pulp 
consisting  of  granules  of  acid  urate  of  potash,  spread  out  upon  linen, 
washed  by  stirring  it  up  several  times  with  a  small  quantity  of  cold  water, 
and  then  strongly  pressed;  and  the  residue  dissolved  in  boiling  water. 
The  liquid  on  cooling  deposits  the  salt  in  white  but  still  rather  impure 
crystals;  the  purest  salt  is  deposited,  after  a  few  days,  from  the  moUier- 
liquor  decanted  from  the  first  crystals,  this  liquid  then  retaining  nothing 
but  brown  colouring  matter  and  carbonate  of  potash.  This  purest  salt, 
dissolved  in  potash-ley,  yields,  on  addition  of  hydrochloric  acid,  a  white 
precipitate  of  pure  nric  acid,  gelatinous  at  first,  but  afterwards  aggre- 
gating in  scales.  (Braconnot.)  —  2.  Serpents*  urine,  poultry-dung,  or  a 
urinary  calculus,  is  boiled  with  a  solution  of  1  pt.  hydrate  of  potash  in 
20  pts.  water  as  long  as  ammonia  is  given  off;  carbonic  acid  gas  passed 
through  the  filtrate,  till  the  precipitate,  which  is  at  first  gelatinous, 
becomes  heavy  and  granular,  and  sinks  to  the  bottom  —  or,  which  comes 
to  the  same  thing,  till  the  liquid  becomes  nearly  neutral; — the  precipitate 
of  acid  urate  of  potash,  washed  till  the  wash-water  shows  turbidity  on 
being  mixed  with  the  first  filtrate;  then  dissolved  in  dilute  potash  and 
the  solution  poured  while  hot,  into  dilute  hydrochloric  acid.  (Bensch.)  — 
Delffs  heats  pulverised  serpents'  urine  with  1  pt.  of  caustic  potash  and 
14  pts.  of  water  to  the  boiling  point;  allows  the  hot  solution  to  run 
directly  from  the  filter  into  a  mixture  of  2  pts.  oil  of  vitriol  and  8  pts» 
water,  stirring  all  the  while;  and  purifies  the  uric  acid  (which  settles  down 
in  a  less  bulky  form,  in  proportion  as  the  mixture  was  hotter)  by  decanta- 
tion  and  washing.  (Pogg.  81,  311.)  —  3.  The  substances  containing  uric 
acid,  especially  those  from  which  potash  would  extract  a  large  quantity  of 
foreign  matters,  colouring  the  liquid  and  impeding  the  filtration — the  dung 
of  birds  for  example — may  also  be  boiled  with  a  solution  of  borax  in  120 
pts.  of  water,  and  the  filtrate  precipitated  by  hydrochloric  acid  (Wetzlar, 
Bottger,  N,  Br. Arch,  9, 132;  see  also  Landerer,  N,  J,  Pharm,  19,  439;  and 
Arppe,  Ann,  Pharm.  87,  237).  —  4.  Serpents'  urine  may  also  be  dissolved 
in  warm  oil  of  vitriol;  the  [decanted?]  solution  gradually  diluted  with 
water  (if  it  be  too  much  diluted,  the  colouring  matter  will  be  precipitated 
as  well  as  the  uric  acid);  and  the  precipitated  uric  acid  wajshed  on  the 
filter  with  more  water.  (Fritzsche,  J,  pr.  C/iem,  14,  245.) 

Various  methods  of  Purification.  —  1.  The  uric  acid  is  dissolved  in  oil 
of  vitriol,  and  precipitated  therefrom  by  water.  (Dbbereiner.)  —  2.  It  is 
boiled  with  dilute  hydrochloric  acid,  which  removes  colouring  matter  and 
a  peculiar  fiocculent  substance.  (Gasp.  Brugnatelli.)  —  3.  W.  Henry 
endeavours  to  free  the  uric  acid  from  mucus  by  digestion  with  carbonate 
of  ammonia,  but  converts  it  thereby  into  carbonate  of  ammonia,  as 
Wetzlar  and  Dobereiner  have  shown.  —  4.  Luigi  Brugnatelli  (Brugn, 
Giom,  12,  155)  dissolves  the  uric  acid  in  lime-water,  and  reprecipitates 
it  therefrom  by  hydrochloric  acid.  —  5.  0.  Henry  (•/.  Pharm.  15,  165) 
boils  the  precipitate  obtained  from  human  urine  by  basic  acetate  of  leivd 
with  carbonate  of  potash,  and  precipitates  the  nric  acid  from  the  filtrate 
with  hydrochloric  acid. 
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h.  From  Ghtano,  —  1 .  Goano  is  boiled  for  sereral  hoan  with  erndo 
potash,  slaked  lime,  and  water,  the  solution  strained  through  a  conical 
cloth  filter,  and  evaporated  to  a  thick  pulp;  this  mass  strongly  pressed 
between  linen;  the  residue  suspended  in  water  and  decomposed  with 
hydrochloric  acid;  the  crude  uric  acid  thus  separated,  washed  with  water 
and  dissolved  in  weak  potash-ley;  the  solution  evaporated  till  it  solidifies 
to  a  pulp,  which  is  then  fitrongly  squeezed  in  the  press-bags;  the  urate  of 
potash  thus  obtained  boiled  with  a  double  quantity  of  water,  stirring 
constantly,  and  the  liquid  strongly  pressed  out;  and  this  boiling  and 
pressing  three  or  four  times  repeated,  till  a  sample  of  the  residue  treated 
with  hydrochloric  acid  yields  perfectly  white  uric  acid.  Lastly,  the  per- 
fectly white  urate  of  potash  is  dissolved  in  hot  water  containing  potash; 
and  the  clear  solution  poured  into  excess  of  hydrochloric  acid.  The 
mother-liquors  obtained  in  these  processes  yield,  by  further  treatment,  a 
little  more  uric  acid,  amounting  altogether  to  2j  per  cent,  of  the  guano. 
(Bensch,  Ann.  Phartn.  58,  206.)  —  2.  Guano  is  exhausted,  first  with 
water,  then  with  potash-ley;  the  latter  brown  solution  mixed  with 
chloride  of  calcium  to  separate  a  mouldy  substance;  and  pale  yellow  uric 
acid  obtained  from  the  pale  yellow  filtrate  by  precipitation  with  hydro- 
chloric acid.  (Bibra,  Ann,  Fharm.  53,  111.) 

Froperiiei,  Delicate,  white,  nacreous  scales  (in  the  impure  state, 
yellowish  or  brownish).  The  crystals  obtained  by  evaporation  from  the 
hot  aqueous  solution,  often  appear,  when  examined  by  the  microscope,  to 
be  four-sided  prisms,  acuminated  with  octohedral  faces  resting  on  the 
terminal  edges.  (Bensch.)  Fritzsche  observed  under  the  microscope 
transparent,  colourless,  smooth,  thin,  square  tables.  —  Tasteless  and 
inodorous;  the  aqueous  solution  reddens  litmus  (Scheele,  W.  Heniy);  it 
does  not  redden  litmus.  (Pearson.) 

Vir.  Sfc 
Air.  dried  eryttaU.  liebig.    Mitscherlich.     Heinti.  Will. 

10  H 60  ....  35-72  36  08  ....  35*82  ....  35-65 

4  N 56  ....  33-33  3336  ....  34-60  ....  33-18 

4  H 4  ....   2-38  2-44  ....   238  ....   246 

6  O 48     ....     28-57     28-12     ....     2720 

C»N*HH)". 168     ....  10000    10000     ....  10000 

Liebig  (ilfiii.  Pkarm.  10,  47);  Mitscherlich  {Pogg.  33,  335);  HciaU  (Pcyy. 
70,  123);  Varreatrapp&  Will  (Ann.  Pkarm.  39,  279.) 

Proat. 

Hwlier.  later,  B6rard.         Kodweiss.  G$bel. 

C    34-25  ....  39-87  ....  33  62  ....     39-79     ....  36-57 

N   40-25  ....  31-13  ....  39-23  ....     3740     ....  28-28 

H  2*75  ....  2-23  ....  7*06  ....       200    ....  239 

O   22  75  ....  26-77  ....  2009  ..       20-81     ....  32-51 

100-00     ....  100-00     ....  10000     ....  100-00     ....     99-75 

Kodweiss  (Pogg.  19,  I) ;  G9bd  {Sehw.  58,  475). 

The  crystallised  acid  contains  no  water  of  crystallisation  (B^rard  [comp.  bowerer 
p.  465]. 

Dtcompoiitunu.  1.  Perfectly  dry  uric  acid  subjected  to  dry  distil- 
lotion  neither  melts  nor  gives  off  any  liquid  distillate,  but  yields  a 
copious  brownish  yellow  sublimate  of  cyanuric  acid,  urea,  and  hydro- 
cyanate  of  ammonia,  together  with  a  large  quantity  of  free  hydrocyanio 


deeoni position,  e.  g.,  area  from  ammoaia  and  cyanic  acid.  (Wiihter.)  — 
At  the  ooinmencement  of  the  proceaa,  carbonate  and  liydroo^anate  of 
ammonia  eubliine,  and  a  brovD  empyreumattc  oil  parses  orer,  together 
with  free  hydrooyaQio  acid;  afterwards  cyaourio  containipg  ammonia 
Bnblimes,  and  is  ullimatelr  carried  forward  by  the  water  loaded  with 
empyreamatic  oil.  (Ghevallier  &  I«a3aigne.)  The  cyanurio  arid  thus 
formed  araoaota,  accurdiog  to  Scheele.  to  -^,  according  to  Pearson,  to  -^yi 
the  residnai  oharooal,  which  hums  to  ashes  with  difficulty,  amoanta, 
according  to  Scheele,  to  \,  according  t«  Pearson,  tu  -^^  according  to 
W.  Henry,  to  \;  according  to  Pearson,  the  dry  distillation  of  20  grains 
of  uric  acid  prodaoes  5  cubic  inches  of  carbonic  acid  and  5  enbic  inches 
of  Ditroeen  gas;  according  to  W.  Henry,  the  gases  evolved  are  carbonic 
acid  and  carburetted  hydrogen. 

2.  Uric  acid  heattd  in  eontaet  viiA  the  air  becomes  carbonised,  and 
glTea  off  an  odour  of  burnt  bones.  (Pearson.)  —  Far  the  coaTorrion  of  urate  of 
ammoiiU  into  oialite  b;  tbe  sction  of  (ir  mid  light,  »Be  pige  467 Mixed   with 

carbonate  of  soda  and  fermented  with  beer-yeaat,  it  is  converted  at 
32°  C.  into  oxalic  acid,  urea,  and  carbonate  of  ammonia.  (Ranke,  J.  pr. 
Chem.  56,  1.) 

9.  Perfectly  dry  C/tlorint  gat  does  not  act  at  ordinary  temperatures 
on  perfectly  dry  nrio  acid;  bnt  at  higher  temperatures,  it  produces  a  - 
very  large  quantity  of  cyanic  and  hydrochloric  aoid,  the  nrio  acid  dis- 
appearing altogether,  witn  the  exception  of  a  small  oarbonaceons  residue. 
(Liebig,  Pogg.  15,  567-)  If  the  uric  acid  be  strongly  heated  from  tbe 
very  beginning  of  the  action,  solid  chloride  of  cyanogen  is  likewise 
obtained.  (Kodweiss.)  —  Hoist  nrio  aoid  swells  np  at  ordinary  tempe- 
ratures in  chlorine  gas,  giving  off  carbonic  and  cyanic  acid,  and  leaving 
a  residue  which  is  perfectly  soluble  in  water,  and  contains  ammonia, 
hydrochloric    aoid,    and    a    large    quantity   of    oxalic    aoid.    (Lie big.) 

Chernnl  (N.  Gthl.  7,  &30),  aho  tuxj/a  th*t  the  nrlc  tcid  ii  rooTertHl  into  oxalic  add 
in  file  minutei,  bad  probablj  uud  moiit  uric  aoid,  —  When   uric    aoid   is  BIU- 

pended  in  a  targe  quantity  of  cold  water,  chlorine  gas,  not  in  excess, 
passed  through  the  liquid,  and  the  whole  agitated,  tbe  uric  acid  di»- 
solves,  forming  free  hydrochloric  acid,  sal-ammoniac  (which  then,  by 
the  further  partial  action  of  the  chlorine,  produces  a  small  quantity 
of  chloride  of  nitrogen),  a  large  quantity  of  acid  oxalate  of  ammonia, 
avetysmall  quantity  of  alloxantin  or  alloxan  (inasmuch  as  the  liquid, 
when  evaporated  to  diynesa,  leaves  a  pale  parple  residue),  paralanio 
acid,  a  substance  rich  m  nitrogen  and  very  sparingly  soluble  in  water, 
and,  according  to  Peloaze,  also  allanturio  aoid. 

Uric  acid  suspended  in  20  pts.  of  water,  dissolves,  when  chlorine 
gas  is  passed  through  the  liquid,  with  slight  eServeacence  [of  nitrogen 
gas,  proceeding  from  the  chloride  of  nitrogen],  and  separation  of  yellowish 
white  flakes,  which  are  a  compound  of  chlorine  with  animal  matter. 
The  strongly  acid  solution,  which  continues  for  a  veiy  long  time  to  ffive 
off  gas  bubbles,  even  without  heating,  contains  hydrochlorate  and  oxalate 
of  ammonia,  hydrochloric  acid,  malic  acid  [1],  oxaric  acid  (p,  169),  and 
purpuric  acid  [1],  which  last  three  acids  are  decomposed  when  the 
passage  of  tbe  chlorine  is  continued,  so  that  ooly  hydrochloric  acid, 
oxalic  acid,  and  ammonia,  remain.  (Vanqnelin.) — When  nric  acid  is 
heated  with  a  quantity  of  chlorine-water  not  quite  sufficient  to  dissolve 
it,  a  liquid  is  formed,  which  is  reddened  by  evaporation,  and  still  mote 


from  the  aria  acid  is  oooverted  by  the  nitroaa  acid  at  the  beginninf;  of 
the  action,  into  nitrite  of  ammoDia  and  ojanio  aoid  : 

<?N»H*0'  +  HO"  -  NH',NO>  +  C?NHO» 


The  cyanic  acid  ia  conTcrted,  in  the  known  manner,  with  water,  into 
ammonia  and  carbonic  acid,  so  that  at  first  only  the  latter  is  erolred, 
and  afterwards  the  nitrate  of  ammonia  ia  resolved  by  beat  into  water  and 
nitrogen  gas,  which  is  therefore  given  off  in  the  pure  state.  But  as  the 
nitric  acid  is  at  first  in  very  large  excess,  the  nitrite  of  anjmonia  ia 
partly  resolved  therewith  into  nitrate  of  ammonia  and  nitrous  acid, 
which  escapes  in  red  vapours.  (Liebig  &  Wchler.)  [^Aa  the  mixture 
contains  an  excess  of  nitric  acid  np  to  the  end  of  the  reaction,  it  is  not 
very  easy  to  see  how  nitrite  of  ammonia  can  be  formed.]  —  Cold  nitric 
acta  ofsp.  gr.  1'55  likewise  yields  Alloxan,  but  at  the  same  time  produces 
a  brown  substance,  by  the  formation  of  which  the  aggregated  lumps  of 
uric  acid  acquire  a  black-brown  colour,  and  the  resulting  alloxan  also 
becomes  brown  and  difficult  to  decolorise.  (Liebig  St  Wiihler.) 

Uric  acid  boiled  with  strong  nitric  acid  does  not  yield  a  trace  of 
alloxan,  bat  is  converted  into  parabanio  acid,  which  separates  on  cooling 
in  long  narrow  prisms,  and  in  scales.  (Liebig  &  Wohler.)  —  [On  the 
supposition  tbai,  alloxan  is  at  first  produced  and  then  further  oxidised, 
the  equation  is ; 

OWH'O"  +  BO  =-  C*N»H'0*  ■*  2CO>.] 

When  ]  pt.  of  uric  acid  is  gradnally  added  to  2  pts.  of  cold  nitrifl  and, 
of  sp.  gr.  1*25,  and  the  mixture,  after  the  oomptetion  of  the  action, 
cooled  to  20°,  till  it  solidifies  to  a  thin  pnlp,  and  this  product  thrown  on 
a  filter,  it  yields  a  filtrate  containing  hydurilio  acid,  a  large  quantity  of 
parabanio  aoid,  oxalic  acid,  and  ammoniaoal  salts,— and  a  residne, 
which  when  dissolved  in  a  small  quantity  of  hot  water,  is  resolved  into 
a  large  quantity  of  undecomposed  urio  acid  (because  the  nitric  aoid  was 
not  in  sufficient  quantity),  and  a  syrupy  solution.  This  solution  does 
not  crystallise  on  cooling;  when  gently  heat«d  it  becomes  turbid,  and 
deposits  alloxantin,  together  with  a  white  tparingly  toluhie  powder; 
when  heated  with  nitric  acid,  it  gives  off  carbonic  acid,  with  strong 
effervescence,  and  then  solidifies  on  cooling  to  crystals  of  alloxan. 
(Schlieper.)  —  "W^a  uhite  tparinghj  tolvbU  poteder  viix^A  m>'M\  the  allox- 
antin, remains  behind  when  the  alloxantin  is  dissolved  in  dilute  nitric  aoid. 
It  is  not  altered  by  strong  nitric  acid;  disaolree  in  oil  of  vitriol,  whence  it 
in  but  slightly  precipitated  by  water;  is  insoluble  in  cold  water;  sparingly 
soluble  iu  hot  water,  whence  it  is  deposited  by  cooling  and  evaporation; 
and  dissolves  in  ammonia,  forming  a  liquid,  which  dries  up  to  a  gum,  and 
forms,  with  nitrate  of  silver,  a  white  precipitate  which  tame  black  on 
boiling;  in  potash  it  dissolves  with  evolution  of  ammonia,  is  precipitated 
therefrom  by  acetic  but  not  by  hydrochloric  acid,  and  may  be  regarded 
as  the  ammonia-salt  of  a  peculiar  acid.  (Schlieper.)  —  To  obtain  this 
acid,  the  white  powder  is  boiled  with  potash-ley,  till  it  no  longer  gives 
off  ammonia  (whereby,  however,  an  alteration  appears  to  be  produced, 
as  hydrochloric  acid  then  prodncea  a  precipitate);  the  eolation,  mixed 
with  acetic  acid  and  alcohol,  whereby  granular  c^stals  aro  precipitated, 
■till  containing  potash;  these  crystals  redissolved  m  potash;  and  the  acid 
obtained  in   the  form  of  a  soft  white  erystallioe  powder  by  mper- 


462  LIKENB:   NITROGBN-NUCLEUS  C^SHV, 

fAtnimting  the  hoi  solution   with  hjdroohlorio  acid  and  ooolinf^.     It 
contains  85  97  p.  e.  C,  1698  N,  8*21  H,  and  43*84  O,  and  is  therefore 
=  C'^N'HH)*.     It  is  insoluble  in  cold  water,  but  dissolves  with  tolerable 
facility  in  hot  water,  whence  it  separates  on  cooling.     It  dissolves  in  oil 
of  ritriol,  is  insoluble  in  nitric  acid,  and  even  in  boiling  ammonia;  but 
dissolves  readily   in   potash,   whence  it   is   precipitated  by  ammonia. 
(Schliepcr,  Ann.   Pharm,   56,    10.)  —  When   2   pis.   of  nitric  acid   of 
sp.  gr.  1*25  and  1  pt.  of  uric  acid  are  mixed  together  all  at  once,  the 
mixture  becomes  heated  and  froths  in  the  course  of  a  minute  or  two;  and 
the  heat  continually  increases,  till  at  length  the  liquid  suddenly  boils  and 
froths  over,  giving  off  an  abundance  of  red  vapours.     There  is  thus 
formed,  in  a  few  minutes,  a  dear  yellow  solution,  which  still  continues 
to  give   off  carbonic  acid   with   effervescence,   in  consequence  of  the 
decomposition  of  alloxan.      If  this  solution   be  suddenly  cooled,  the 
greater  part  of  the  alloxan  remains  undecomposed;  but  if  left  to  cool 
spontaneously,  it  solidifies,  after  long-continued  evolution  of  carbonic 
acid,  to  a  crystalline  magma,  which  contains  nitrate  of  nrea  together 
with  alloxan,  inasmuch  as  the  nitric  acid  converts  part  of  the  alloxan 
into  parabanio  acid,  and  subsequently  the   parabanie  acid  into  urea. 
(Schlieper,  Ann.  Phat^m  55,  254.) 

In  warm  dilute  nitric  acid,  nric  acid  dissolves  with  intumescence, 
proceeding  from  the  escape  of  carbonic,  nitrogen,  and  a  small  quantity  of 
nitric  oxide  gas,  and  forms  a  yellow  liquid,  containing  urea,  nitrate  of 
ammonia,  and  alloxantin.  If  the  heat  be  continued,  the  last-mentioned 
substance  is  converted  into  alloxan  and  parabanie  acid;  and  the  latter,  on 
saturation  with  ammonia,  into  oxaluric  acid,  which  may  then  split  up 
into  oxalic  acid  and  urea.  (W&hler  &  Liebig.)  Allanturic  acid  is  also 
formed.  (Pelouze.)  —  The  solution  forms,  after  a  while,  a  purple  spot  on 
the  skin,  and  when  gently  evaporated  to  dryness,  leaves  a  purple-red 
residue.  —  When  uric  acid  is  gradually  added  to  warm  and  very  dilute 
nitric  acid,  till  the  latter  no  longer  acts  upon  it,  carbonic  acid  and  nitrogen 
gases  are  evolved  in  equal  volumes,  together  with  a  trace  of  nitric  oxide, 
and  there  is  formed  a  colourless  or  pale  yellow  solution,  which,  when 
mixed  with  excess  of  ammonia^  acquires  a  transient  purple  tint  if  still 
hot,  but  remains  colourless  if  it  has  been  previously  cooled,  and,  after  . 
cooling,  deposits  gelatinous  flakes  of  yellowish  or  reddish  tufts  of  needles 
of  oxalurate  of  ammonia. — The  solution,  when  gently  evaporated,  exhibits 
effervescence  at  isolated  spots,  assumes  an  onion-red  colour,  becomes  lees 
acid  in  its  reaction,  and  then  deposits  alloxantin  on  cooling.  The  remain- 
ing mother-liquor  becomes  redder  and  more  acid  by  further  evaporation, 
and  leaves  a  syrup,  from  which  parabanie  aci<l,  nitrate  and  oxalate  of 
ammonia,  and  nitrate  of  urea,  crystallise,  while  the  mother-liquor  still 
contains  free  nrea  precipitable  by  nitric  acid.  The  solution  evaporated 
till  it  exhibits  an  onion-red  colour,  and  in  which  part  of  the  alloxantin 
at  first  produced,  is  oxidised  to  alloxan  by  the  nitric  acid,  assumes  a  deep 
purple-red  colour  when  mixed  with  a  very  slight  excess  of  ammonia,  and 
on  cooling  deposits  gold-green  crystals  of  purpurate  of  ammonia,  usually 
mixed  with  a  re<idi8h  yellow  powder  of  uramil.  If  the  quantity  of  the 
alloxan  be  increased  by  further  evaporation,  an  excess  of  ammonia  im- 
parts a  transient  purple  colour  to  the  hot  liquid,  which  then,  on  cooling, 
frequently  deposits,  instead  of  the  green  crystals,  a  flesh  coloured  gra- 
nular powder  of  mycomelate  of  ammonia.  (Wohler  &  Liebig.)  —  A 
solution  of  uric  acid  in  dilute  nitric  acid,  neutralized  with  ammonia  and 
evaporated,  gives  off  pure  carbonic  acid  gas,  recovers  its  acid  reaction. 


acid  satDTsted  with  nrio  acid,  fornis  with  ammonia,  yellow  or  yellowisb  red 
flakes,  which  partly  aggregate  into  yellowiah-wbitQ  orystalliDe  giaioB  con- 
tuning  oxalate  and  parpitiat«  of  ammonia^  the  solntion  also  contains  nrea. 
(KodweiBB,  Fogg.'iB,  1.)  —  When  uric  acid  is  dissolved  in  warm  dilnte 
nitric  acid,  carbonic  and  nitrons  acids  are  eTolred;  the  yellow  saturated 
solution  colonra  the  akin  deep  red  in  half  an  honr;  becomes  blood-red  when 
evaporated;  and  forms  with  lime-wat«r,  a  white  precipitate  which  chars 
when  ignited.  (Scheele.)  —  The  deep  red  residue  obtained  by  gentle 
evaporation,  is  nearly  neutral,  somewhat  deliquescent,  solable  wiUi  red 
colonr  in  water,  and  may  bo  decolorised  by  any  acid;  when  too  strongly 
heated,  it  swells  op  like  a  sponge.  (Bergman.)  —  The  redaqneoos  solution 
of  the  residue  loses  its  colour  when  bested,  but  again  leaves  a  red  rseidue 
when  evaporated.  (Eug.  Marcliand,  J.  Chim.  mid.  17,  178.) 

6,  The  solution  of  perfectly  pure  uric  acid  in  cold  oU  of  vitriol,  gives 
off  &t  180°  with  violent  effervescence,  sulphurous  acid,  carbonic  acid,  and 
carbonic  oxide,  and  leaves  sulphate  of  ammonia,  the  quantity  of  ammo- 
nia in  which  corresponds  to  80-54  per  cent,  of  nitrogen  m  the  nric 
acid.  (Heintz.  Fogg.  66,  137.)  Scheele  and  Bergman,  in  making  the 
experiment  with  impure  uric  acid,  likewise  observed  a  separation  of 
charcoal. 

7-  Uric  acid,  boiled  with  aqueous  Bichromate  of  poiatk,  gives  off 
carbonic  acid  and  ammonia,  and  forms  a  green  liquid,  from  which  alcohol 
throws  down  a  green  substance,  and  the  transparent  colourless  filtrate 
leaves  pure  nrea  when  evaporated.  (Liebig.) 

8.  When  a  small  quantity  of  FermangancOe  of  poUuh  is  gradually 
added  to  uric  acid  suspended  in  water,  a  brisk  efferveaoence  is  produced, 
and  the  filtered  yellowish  liquid  conl»ins  in  solution  a  large  quantity  of 
manganous  oxide.  But  if  the  addition  of  the  permanganate  of  potash 
to  the  nric  acid  be  continued  till  the  precipitate  consisting  of  hydrated 
manganic  oxide  becomes  black-brown,  and  the  liquid  colourless,  the  filtrate 
then  no  longer  contains  manganese,  and  yields  on  evaporation  nothing 
but  small,  white,  opaque  prisms.  (Gregory,  Ann.  Pharm.  33,  336,)  [May 
not  these  crystals  be  alloxanate  of  potash  I  The  following  description 
of  them  by  Gregory  seems  to  favour  such  a  view.]  The  crystals,  when 
heuted,  give  off  hydrocyanic  acid  and  ammonia,  ana  leave  a  large  quantity 
of  cyanide  of  potassium.  Their  aqueous  solution  forms  white  precipi- 
tates with  baryta-,  lime-,  lead-,  and  silver-salts;  the  baryta- precipitate 
dissolves  in  a  large  quantity  of  water;  the  lime-precipitate  not;  the  silver- 
precipitate  turns  yellowish  when  boiled;  by  decomposing  the  lead-preci- 
pitate with  sulphuretted  hydrogen  water,  and  evaporating,  the  free  acid 
IS  obtained  in  transparent  prisms,  which  have  a  very  sour  taste,  and  form 
an  easily  crystalli sable  salt  with  ammonia.  —  According  to  another  state- 
ment of  Gregory's  (J.  pr.  Ohem.  21,  273),  manganate  of  potash  produces 
urea  and  oxalic  acid,  besides  the  pecniiar  acid. 

9.  When  90  pts.  of  uric  acid  are  heated  in  a  capactons  vessel  with 
132  pts.  of  peroxide  of  manganete  and  294  pts.  of  oil  of  vitriol,  ammonio- 
manganoas  sulphate  is  formed,  and  cyanic  acid  evolved.  (Dobereiner, 
Oilb.  74,  418.)  The  mixture  of  these  three  bodies  gives  off  nitric  acid 
when  distilled.  (Liebig,  J*!^.  14,  466.)  —  When  uric  acid  is  boiled  with 
water  and  peroxide  of  manganese,  a  pecniiar  crystatllQe  substance  is 
formed.  (Wbhler  &  Liebig.) 

10.  Uric  acid  heated  with  water  tLadpetvgide  of  lead,  is  converted 
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into  allaatoiD,  nrea,  oxalic  aoid,  and  carbonic  aoid.  (Wohler  A  Liebig.) 
— -  When  uric  acid  is  stirred  np  with  water  to  a  thin  pnlp,  and  fineljr 
pnlyerised  peroxide  of  lead  added  at  100°,  carbonic  acid  is  evolvedy  the 
peroxide  loses  its  colon r»  and  the  mass  becomes  thick,  unless  there  is  a 
deficiency  of  water.  After  peroxide  of  lead  has  been  added  to  the  heated 
mass,  till  fresh  portions  retain  their  colour,  the  liquid,  if  filtered  hot^ 
yields  crystals  of  allantoin  on  cooling,  while  nrea  remains  in  the  mothei^ 
liquor,  and  oxalate  of  lead  is  left  on  the  filter.  The  carbonic  acid  is 
formed,  as  a  secondary  product,  by  the  action  of  the  peroxide  of  lead  oa 
the  oxalate,  after  which  the  still  remaining  uric  acid  expels  the  carbonie 
add  from  the  carbonate  of  lead;  hence  the  equation  is  : 

C«W<HK)«  +  20  +  5HO  =  C^N'H'O*  +  C»N«H*0»  +  C*H«0»  (WpUtt  &  liebig.) 

i  At.  mUantoin         area  oialic  acid 

Allan turic  acid  is  also  formed  in  this  reaction;  the  quantity  of  the  nrea 
produced  varies  considerably,  and  is  often  yery  small;  and  as  peroxide 
of  lead  converts  allantoin  into  allanturic  acid  and  urea>  even  in  the 
cold,  the  urea  appears  to  arise  from  the  allantoin,  merely  as  a  secondary 
product,  BO  that  in  the  first  stage  of  the  decomposition  of  the  uric  acid, 
allantoin  is  obtained  without  any  nrea.  (Pelouze,  N,  Ann,  Chim.  Phfs, 
6,  71;  also  Ann.  Fharm.  44,  108.)  —  It  may,  therefore,  be  probablj 
assumed,  that  the  uric  acid  is  first  converted  into  carbonic  acid  and 
allantoin,  and  the  latter,  by  the  further  action  of  the  peroxide^  into  urea 
and  oxalic  acid : 

Knt:  CWN*H*0«  +  2PbO*  +  2HO  =  C'N^H^O*  +  2C0»  +  2PbO; 

then:  CN^HW  +  2PbO»  +  2H0  «  2C*N«HK)»  +  C^Pb«0« 

(Gerhardt,  Prids.  1,  246.)— [168  pts.  (1  At.)  of  uric  acid  in  boiling 
water,  mixed  by  degrees  with  240  pts.  (2  At.)  peroxide  of  lead,  and 
ultimately  boiled  for  some  time,  give  off  at  first  carbonic  acid,  yield  a 
filtrate  containing  nrea  as  well  as  allantoin,  and  leave  on  the  filter  oxalate 
of  lead,  together  with  undecomposed  uric  acid.  If,  therefore,  Gerhardt's 
view  is  correct,  it  must  at  least  be  supposed  that  the  peroxide,  in  conse- 
quence of  its  insolubility,  exerts  a  further  partial  decomposing  action 
on  the  allantoin  at  first  produced,  before  it  has  decomposed  the  whole 
of  the  uric  acid.] 

11.  Uric  acid  boiled  with  water,  ferrieyanide  of  potassium,  and  pot- 
ash, yields  carbonate  of  potash  and  allantoin,  part  of  which  is  then 
further  transformed  into  lantanuric  acid  (ix.  445)  and  nrea  (Schlieper). 
—  The  first  products  are  carbonate  of  potash  and  allantoin  : 

CWN*H<0»  +  2Ci^N8Fe2K>  +  4K0  +  2HO  «  C^N^HH)*  +  2{KO,CO»)  +  4C«N»PeIP. 

The  allantoin  thus  formed  is  then  resolved  by  the  action  of  the  excess 
of  potash  (to  1  At.  urea  there  were  used,  not  4  At.  but  6  At.  potash), 
into  lantanuric  acid  and  urea: 

C^N^H'O'  +  2HO  =  C«NSH<0«  +  CSN'H^O*. 

being  perhaps  first  converted  into  hydantoic  acid,  C»N*H"0*.  (Schlieper.) 

12.  With  terchiortde  of  gold,  uric  acid  forms  a  violet  precipitate. 
(Proust.)  —  Mercuroao-mercurie  nitrate  colours  it  yellow.  (Lassaigne.) 


and  cyanide  of  potassium,  whereas,  when  the  same  mixture  is  ignited 
in  an  open  crucible,  the  reeidae  consists  entirely  of  oarbonate  of  potash. 
(Ltebig  &  LipowiU,  Ann.  Fharm.  38,  356.)  —  When  fused  at  a  gentle 
heat  with  hydrate  of  potash,  urio  acid  does  not  blacken,  but  gives  off 
ammonia,  Had  leaves  cyanide  of  potassium  together  with  oxalate  and 
carbonate  of  potash.  (uay-Lussao,  Ann.  Chim.  Phys.  41,  398.)  —  By 
continued  boiling  with  solution  of  potash,  it  gives  off  ammonia  and  forms 
oxalate  of  potash.  (Kodweiss.)  — If.  When  a  solution  of  uric  acid  in 
exoess  of  a  tolerably  strong  solution  of  potash  waa  heated,  for  several 
days,  nearly  to  the  boiling  point,  the  water  being  renewed  from  time  to 
time  as  it  evaporated,  a  slight  evolution  of  ammonia  took  place,  but  tbu 

freater  part  of  the  uric  acid  remained  unaltered  even  after  eight  days, 
he  solution  being  left  tu  stand  in  an  open  vessel,  soon  absorbed  carbonic 
acid  from  the  air,  and  deposited  a  white  powdor,  contiieting  of  acid  urate 
of  potash,  which,  however,  after  ahont  four  weeks,  gradually  disap- 
peared, and  waa  very  slowly  replaced  by  shining  tabular  crystals,  consisting 
of  the  potash-salt  of  a  new  acid,  Uroxanic  acid  C^H'^NW.  The 
mother-liquor  contained  oxalio  acid,  formic  acid,  lantannric  acid,  and 
urea,  together  with  the  potash-salt  of  another  peculiar  acid,  which,  sepa- 
rated as  a  white  powder,  on  addition  of  sulphuric  acid;  diasolved  in  nitrio 
acid  with  evolution  of  giis,  like  urio  acid;  but  did  not  exhibit  any  red 
colouring  when  the  solution  was  evaporated,  or  the  renidne  moistened 
with  carbonate  of  ammonia;  it  likewise  differed  from  urio  acid  in  being 
soluble  in  ammonia.  The  formation  of  uroxanic  from  Qtio  acid  is 
expressed  by  the  equation  : 

CN'H^O'  +  6HO  -  CN^H^O"; 
and  that  of  the  secondary  products  by  the  equation  : 

CWN^Hi^"  =  C?N"H*0*  +  CIPH^O"  *  CH'O*. 

The  oxalic  acid  [and  the  peculiar  acid  above  mentioned  t]  may  bft 
regarded  as  the  product  of  a  further  decomposition.  (O.  Stadeler,  Ann. 
PItarm.  78,  286.)  T. 

14.  Uric  acid  heated,  with  potattium  is  decomposed,  with  emission  of 
lig^t,  yielding  charcoal  and  alkali.  A  similar  reaction  with  lodvan,  but 
unattended  with  emission  of  light.  (Oay-Lnssao  &  Th^nard.) 

Comiinaiioru.  With  Water. — a.  Hydraie  of  TTrie  acid  1  —  \ .  Uric 
acid  precipitated  from  the  potash-solution  by  hydrochloric  acid,  forma  at 
first  a  tumefied  jelly,  probably  consisting  of  hydrate,  which,  however, 
soon  sinks  together  in  the  liquid,  in  the  form  of  the  anhydrous  cryi^tal- 
lised  acid.  (Front.) — 2,  The  crystalline  uric  acid,  precipitated  from  its  cold 
eolntion  in  dilute  potash  by  hydrochloric  acid,  always  retains  water,  part  of 
which,  however  escapes  on  exposure  to  the  cold  air,  and  the  more  quickly 
as  the  crystals  are  snialler;  hence  this  water  bos  always  been  oTerlooked. 
When  pigeons'  dung  is  exhausted  with  aqueous  borax,  as  in  Bottger's 
process,  the  filtrate,  on  being  mixed  with  hydrochloric  acid,  deposits  the 
greater  part  of  the  uric  acid  in  small  crystals;  but  the  decanted  liquid, 
when  left  to  stand  quietly,  deposits  much  larger  arborescent  crystals, 
which  have  a  light  brown  colouring,  arising  from  the  presence  of  other 
organic  substances,  do  not  effloresce  in  the  air,  give  off  2152  p.  c. 
water  (4  At.  [or  rather  5  At.]),  at  100^  and  likewise  in  sunshine,  or 
TOL.  X.  in 
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under  a  bell-jar  over  oil  of  vitriol,  or  when  boiled  with  water,  beooming 
opaque  at  the  same  timt*.  The  ismaller  crystals  exhibit  this  effloresced 
appearance  only  under  the  microscope,  the  previously  transparent,  smooth 
square  tables  then  appearing  rougb.  (Fritzsche,  <7.  pr,  Cfum.  17>  56.) 

h.  Aqueous  Uric  acid,  —  Uric  acid  dissolves  in  1720  pts.  (W.  Henry), 
in  2800  (G(bel),  in  10,000  (Prout),  in  15,000  pts.  (Bensch)  of  cold  water, 
and  in  300  pts.  (Scheele),  in  500  ^Pearson),  in  760  (Gobel,  in  1400 
(W.  Henry),  in  1800  (Bciisch)  of  boiling  water,  from  which  it  separates 
in  small  crystals  on  cooling.  The  solution  does  not  putrefy.  (Pearson.) 
Even  in  cold  water  it  forms  a  cloud  with  lead  and  silver-salts.  (Bensch.) 
The  cold  solution  does  not  redden  litmus-paper,  but  the  hot  solution 
reddens  it  quickly  and  strongly.  (Gobel,  Schw,  58,  475.) 

Siilphat€  of  Uric  acid  ?  —  Uric  acid  dissolves  with  brown  colour  in 
cold  oil  of  vitriol,  and  is  precipitated  therefrom,  with  milky  turbidity,  by 
water.  (Wetzlar.)  Warm  oil  of  vitriol  saturated  with  serpents'  urine, 
yields  on  cooling,  rather  large  crystals  of  sulphate  of  uric  acid,  which  may 
be  freed  from  adhering  sulphate  of  ammonia  by  washing  with  cold  oil 
of  vitriol,  solution  in  warm  oil  of  vitriol,  and  crystallisation  by  cooling. 
Tolerably  large,  transparent,  colourless  crystals,  which  melt  at  70* 
without  decomposing,  and  solidify  in  a  crystalline  mass  on  cooling;  they 
decompose  at  170"^;  absorb  moiiiture  greedily  from  the  air,  and  oecome 
opaque  from  separation  of  uric  acid;  and  are  decomposed  by  water,  even 
in  small  quantity,  into  dilute  sulphuric  and  a  precipitate  of  uric  acid. 
(Fritzsche,  J.  pr,  Ghent.  14,  243.) 

Cryitali,  Fritssche. 

C'0N*H*O« 168  ....  30-00  2865 

8  SO* 320  ....  57-14  57'08 

8  Aq 72  ....  12-86  14-27 

CMN*H*0*,8S0*  +  8Aq.         560     ....  100*00     100-00 

Or;  according  to  Dessaignes  (iT,  J,  Pharm,  25,  31.) 


DessaigDes. 

C»N*H<0«   168    ....     36-37 36* W 

6  S0»  240 

6  Aq    54 


....     51  •96'!  Ao«aa 

....     11-67/ ^^** 


CioN*H<0«,6SOS  +  6Aq.     462     ....  10000     99-87 

The  crystak  aaalysed  bj  Denaignes  were  porified  by  drainiDg  between  poroiu 
pUtes. 

U^'ates  or  Lithates.  —  Uric  acid  is  one  of  the  weakest  of  all  acids  in  its 
affinity  for  salifiable  bases,  especially  for  the  alkalis;  nevertheless,  it 
decomposes  soaps  and  the  sulphides  of  the  alkali-metals  with  the  aid  of 
heat  (W.  Henry),  and  withdraws  half  the  alkali  from  the  aqueous 
solutions  of  the  alkaline  monocarbonates,  thereby  converting  them  into 
bicarbonates,  which  in  closed  vessels  it  does  not  decompose  any  further. 
(Wetzlar.)  It  likewise  dis£>olves  in  aqueous  borax,  and  in  ordinary 
phosphate  of  soda  (Al.  Ure),  in  the  form  of  acid  urate  of  soda.  —  The 
urates  are  partly  hibasic  or  neutral  =  C*°N*H'M*0*,  partly  monobasic  or 
acid  =  C^^'N^H'AIO*.  From  the  neutral  alkaline  urates,  even  carbonic 
acid  abstracts  half  the  alkali.  (Bensch  &  Allan.)  Nearly  all  the  urates 
are  insoluble  or  sparingly  soluble  in  water. 


it  forms  the  principal  psrt  of  birda'  and  serpenCa'  oriae.  —  Uric  acid  libstl 
ammonia  from  the  aqaeoua  Eolution  of  eoequicarbonate  of  a 
that  salt  is  converted  into  the  bicarbonate.  (Wetzlar.)  When  i 
in  aqueons  acelato  of  amnioiiia,  which  thereby  acquires  the  power  of 
reddening  litmus  alightly,  it  is  conrerted  into  urate  of  ammonia,  part  of 
which  dissolves.  Similarly,  in  a  solution  of  diphosphate  of  ammonia, 
only  in  this  case  the  liquid  does  not  acquire  any  acid  reaction,  and  holds 
in  solution  a  larger  quantity  of  urate  of  ammonia.  In  solution  of  sal- 
ammoniac,  on  the  contrary,  it  remains  analtered.  (Gm.)-^Uric  acid  dried 
at  100°,  does  not  absorb  ammoniacal  gas  at  any  temperature  between 
0°  and  170°.  fBensch.)  —  1.  Uric  acid  heated  with  excess  of  aqueous 
ammoniac,  swells  up  to  a  mass,  which,  after  washing  and  drying  over  lime, 
appears  white  and  amorphous,  and  amounts  to  110-18  pts.  for  every  100 
pts.  of  acid  used.  (Bensch.)  —  2.  Uric  acid  suspended  in  water,  and 
mixed  with  excess  of  ammonia  while  the  liquid  is  boiled,  yields  the  salt 
in  needles,  which  must  be  dried  over  lime.  (Bensch.)  —  3.  If  a  large 
quantity  of  water  be  used  in  this  process,  and  the  liquid  filtered  boiling 
hot,  it  yields  on  cooling  a  white  curdy  mass  of  the  same  salt,  which  may 
be  dried  over  lime  in  an  atmosphere  of  ammonia,  f Bensch.) — 4.  The 
hot  aqueous  solution  of  acid  urate  of  potash  forms,  with  sal-ammoniac,  a 
white  precipitate,  which  is  to  be  washed  with  water,  then  boiled 
with  it,  whereupon  it  swells  up  strongly;  and  lastly,  dried  over  lime. 
(Benscb,  Lehmann,  J.  pr.  Chem.  25,  15.) — 5.  An  aqueous  solution 
of  neutral  urate  of  potash  is  precipitated  by  neutral  oxalate  of  ammonia. 
(Coindet.) 

Coloorless  amorphous  ma^  or  needles. 

Benich. 


.     32-43     . 
.    37*84     . 
.      3-78     . 
.     2&-95     . 

C3),InW 
(1)  at  100°.  (2)  at  140*.     mrrUmt. 

6  0   

48     . 

25-83     ....     25-83     ....    2569 

C'»N*H'(NH*)0« 
Or: 

NH« 17.... 

C"»N*H'0«      168  .... 

185 

9-19     .... 
90-81 

..  100-00     100-00    ....  100-00     ....  100-00 

Beuch.           Lehmum.           Coindrt. 

..     8-97     ....    9-39                             la'ot  ....  8-fi8 
8646 

185  ....  100-00 

The  salt  (a)  analjied  by  Coindet  {Bibl.  Vniv.  30,  490)  ia  that  obtaieed  by  (5)  j 
6  ii  foand,  according  to  that  cheaiiit,  in  the  nrine  of  birda.  But  Ibe  Hiatence  of  Ibe 
formei  sail,  which  would  be  neutral  urate  of  smmanii,  ii,  according  to  Allan  &  Beasch, 
eitremelj'  doubtful.  —  Liebig,  bj  burning  tbe  ammonia-ialt  with  oiide  of  copper, 
obtained  2  toI.  carbonic  acid  goa  to  1  to),  nitrogen  olO  :  S. 

The  salt,  when  heated,  first  ^hea  off  its  ammonia.  (Fourcroy.)  — 
Pure  nrate  of  ammonia,  in  the  moist  state,  does  not  undergo  any  altera- 
tion by  exposure  for  mouths  to  light  and  air;  but  if  it  contains  other 
animal  substances,  which  appear  to  act  as  ferments,  it  is  converted  into 
acid  oxalate  of  ammonia,  a  certain  quantity  of  oxygen  being  at  the  same 

2  B  2 
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time  transformed  into  carbonio  acid.  (J.  Davy.)  —  The  moist  nrine  of  the 
wbite-headed  sea-eafile,  which,  in  addition  to  arate  of  ammonia,  contains 
a  cortaiD  quantity  of  animal  matter,  changes,  when  kept  for  two  months 
in  a  loosely  closed  glass  vessel,  into  a  muss  which  smells  of  ammonia  and 
guano;  and,  like  the  latter  substance,  is  white  and  composed  of  micro- 
scopic crystals  on  the  outside,  while  the  interior  is  coloured  brown  by  a 
substance  soluble  in  water.  The  same  decomposition  takes  place,  even  in 
the  dark;  but  the  quantity  of  oxalate  of  ammonia  then  produced  is  not 
so  great.  In  well  closed  ve^jscls  containing  but  little  air  (which,  under 
those  circumstances,  is  converted  into  a  mixture  of  36  pts.  nitrogen  gas 
and  G4  pts.  carbonic  acid),  the  urine  undergoes  but  little  change,  not 
acquiring  any  ammoniacai  odour,  and  containing  only  traces  of  oxalic 
acid,  resulting  from  the  decomposition;  no  oxalic  acid  is  formed  when  the 
moist  urine  is  heated  for  some  time  to  100*^  in  a  closed  vessel,  but  a  large 
quantity,  if  it  be  mixed  with  pulverised  peroxide  of  manganese.  (J.  Davy, 

^V.  Ed' Phil,  J.  36,  294;  38,  226.)  —  Before  the  other  producU  formed  in  this 
reaction  are  known,  it  is  perhaps  premature  to  calculate  the  results  stoichiometricallj,  as 
attempted  byDcnbam  Smith  {Phil,  Mag,  J,  26,  138.) 

Urate  of  ammonia  immersed  in  hydrochloric  acid  swells  up,  and 
after  a  while  yields  free  uric  acid  in  the  form  of  a  crystalline  powder 
^Benscli);  but  for  the  complete  removal  of  the  ammonia,  the  salt  mnst  be 
aigcsted  with  the  hydrochloric  acid  for  24  houiv;  acetic  acid  acts  still 
more  slowly.  (Lehniann.)  Commom  salt  or  phosphate  of  soda  converts 
urate  of  ammonia  dissolved  in  water  into  nrate  of  soda.  (Heintz.)  Urate 
of  ammonia  dissolves,  according  to  Prout,  in  480  pts.,  and  according  to 
Bcnsch,  in  1608  pts.  of  water  at  15°,  more  abundantly  in  hot  water. 
From  a  mixture  of  uric  acid  and  urate  of  ammonia,  the  latter  salt,  being 
the  more  soluble,  is  extracted  in  greater  quantity  by  boiling  for  a  short 
time  with  water.  (Eug.  Marchand.)  The  solution,  when  boiled  for  a 
longer  time,  gives  off  all  its  ammonia,  and  deposits  crystalline  uric  acid. 
(Bensch.)  Acetate  or  hydrochlorate  of  ammonia  precipitates  the  nrate 
of  ammouia  from  it  in  the  amorphous  state.  (Bence  Jones.)  Urate  of 
ammonia  dissolves  but  sparingly  in  aqueous  ammonia;  consequently, 
carbonate  of  ammonia  added  to  a  solution  of  uric  acid  in  excess  of  potash 
or  soda,  throws  down  the  greater  part  of  the  uric  acid  in  the  form  of  the 
ammonia-salt,  although  a  considerable  quantity  of  ammonia  is  at  the 
same  time  set  free.  (W.  Henry.) 

Urate  of  Ammonia  vnt/i  GlycGcoL  —  A  solution  of  1  At.  glycocol  and 
I  At.  urate  of  ammonia  in  hot  water,  yields  on  cooling,  a  qnantitv  of 
nakes,  which  increase  on  addition  of  alcohol,  and  appear,  when  examined 
bv  the  microscope,  to  consist  of  small  prisms.  (Horsford,  Ann,  PAarm. 
60,  38.) 

CryiiaU  dried  over  oil  qf  vitriol.  Horsford. 

14  C  84  ....     32-31     32-46 

6  N 84  ....  32-31 

12  H 12  ....       4-61     4-40 

10  O 80  ....  30-77 


i^M»< 


CioN4H»(NH<)0«  +  C^NH*0* 260     ....  100-00 

Urate  op  Potash.  —  a,  Basic.  —  Uric  acid  dissolves  readily  in 
excess  of  potash,  forming  a  liquiil  which  has  a  sweetish  taste,  froths  like 
soap-water,  and  is  precipitated  even  by  carbonic  acid.  (Scheele.)  The 
precipitate  formed  by  carbouic  acid  is  acid  urate  of  potash,  which  at  first 


V 


01  It  remnma  diesolved  in  Ibe  bic&rt)oiia[«  ot  potash.  ( wotiJor  &  Liebj^', 
Ann.  I'liami.  26,  342.)  Basis  urate  uf  potueh  forms,  with  oarbonate  of 
ammonia,  a  precipitate  of  urate  of  ainmonia,  and  precipitatea  all  salts  of 
tbe  earthy  alkalis,  earths,  and  heavy  metallic  oxides.  (VV.  Henry.) 

h.  Neutral.  —  1.  Uric  acid  is  adiled  to  a  cold  dilute  solution  uf 
potash  free  from  carbonic  acid,  as  long  as  it  remains  clear;  the  solution, 
boiled  in  a  retort  till  delicate  needles  separate  out;  then  taken  off  the 
fire,  and  decanted  after  a  few  minutes;  and  the  needles  washed,  first 
with  freak  and  then  with  strong  iilcohol.  (Allan  &  Benscb.)  —  2.  A 
solution  of  1  pL  of  hydrate  of  potash  free  from  carbonic  acid,  in  \5  pts. 
vrater,  ia  saturated,  at  ordinary  temperatures,  with  uric  acid  suspended 
in  water  and  added  in  encceasive  portions;  the  clear  solution  heated  in  a 
flask  and  mixed  with  twice  its  bulk  of  boiling  80  per  cent,  alcohol;  strong 

Eotash-ley  dropt  into  the  mixture,  which  remains  clear  and  deposits 
unilles  of  needles;  and  the  mother- liquor  decanted  from  those  nftcr 
cooling;  and  the  needles  washed  several  times  with  alcohol  by  decau- 
tation,  then  on  the  filter  with  ether,  freed  from  the  ether  by  evaporation 
in  vacuo,  and  dried  completely  in  a  current  of  air  free  from  carbonic 
acid.  During  the  whole  operation,  the  air  must  he  completely  excluded, 
because  tlie  carbonic  acid  contained  in  it  wonld  exert  a  decomposing 
action.  (Benech.) 

Colourless  needles,  or  soft  white  crystalline  powder,  having  a  strong 
caustic  taste.  (Allan  &  Bensch.) 


OryilaU  at  120°. 


Allan  Be  Baucb   Benich 


CO 

(2) 

24S5     ... 

...     24-22     . 

.     24-2S 

22-9Z     ... 

22-78 

0-82     ... 

...      0-94     . 

0-91 

13-119     ... 

.     14-13 

C^N'SnCO*    244-4     ....   IWOO  100-00 

The  crystals  are  anhydrous,  and,  after  drying  it  ordinary  temperatures  in  a  stream 
of  hydrogen  or  of  air  free  rrom  carbonic  acid,  do  not  imdergo  any  farther  diouantioa  of 
weight  at  120°.  (Allan  &  Benscb.) 

The  crystals  tnrn  yellow  at  150°,  black  nt  higher  temperatures, 
then  melt,  and  slowly  burn  to  a  white  residue.  The  moist  or  dissolved 
salt,  when  brought  in  contact  with  carbonic  aeid,  rapidly  absorbs  that 
gas,  and  is  converted  into  acid  urate  of  potash.  100  pts.  of  the  dry 
crystals,  moistened  and  introduced  into  an  atmosphere  containinf;  car- 
bonic acid,  then  dried  again  at  100°,  exhibit  an  increase  of  weight 
amounting  to  13-425  pts.,  because  1  CO'  and  1  HO  have  been  added  to 
them,  the  products  being  1  At.  acid  urate  of  potash  and  1  At.  carbonate 
of  potash,  easily  removable  by  water.  (Bensch.)  244-4  (neutral  salt)  : 
22  +  9  =  100  :  12-68.  ~  The  fait  is  gtudually  resolved  by  boiling  with 
water  into  the  acid  urate  and  free  potash.  It  dissolves  in  SQ  pts.  of 
water  at  15°,  the  dissolved  portion,  however,  appearing  richer  in  piilath 
than  the  residue,  —  very  sparingly  in  alcohol,  and  not  at  all  in  ether. 
(Allan  &  Bensch.) 

1.  Ey  the  action  of  carbonic  acid  on  the 
.  By  tnc  action  of  nrio  acid  on  aqiieons  tu- 
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bonate  of  potash.  Uric  acid,  immeraed  in  a  concentrated  solntion  of 
neutral  carbonate  of  potaab,  swells  up  to  a  jelly  consisting  of  this  salt, 
irhich  does  not  perceptibly  dissolye;  as  the  bicarbonate  of  potash  formed 
at  the  same  time  gradually  giyea  off  carbonic  acid  in  open  yessels,  the 
decomposition  goes  on  slowly,  if  sufficient  nric  acid  is  present,  till  the 
whole  of  the  carbonic  acid  is  expelled.  The  solution  of  carbonate  of 
potash  in  8  pts.  of  water  dissolyes  a  small  quantity  of  uric  acid,  which,  in 
a  short  time,  is  almost  wholly  precipitated  as  acid  urate  of  potash;  the 
solution  in  24  pts.  of  water  takes  up  a  large  quantity  of  uric  acid,  then 
quickly  becomes  turbid,  and  deposits  thick  flakes  of  acid  urate  of  potash; 
and  the  filtrato  exhibits  the  same  reaction  with  fresh  uric  acid,  till  the 
whole  of  the  potash  is  conyerted  into  urate,  a  large  quantity  of  which 
then  remains  dissolyed  in  the  water.  The  solution  in  100  to  200  pts. 
of  water  dissolyes  uric  acid  quickly  and  abundantly;  the  undissolved 
portion  is  free  from  potash,  and  the  solution  contains  acid  urate  and 
bicarbonate  of  potash.  (Wetzlar.)  —  [Hence  it  may  be  concluded  that 
acid  urate  of  potash  is  much  more  soluble  in  pure  water  than  in  water 
containing  carbonate  of  potash.]  —  When  uric  acid  is  gradually  added 
to  a  boiling  solution  of  1  pt.  neutral  carbonate  of  potash  in  90  pts.  water, 
2  pts.  of  the  nric  acid  are  taken  up,  with  eyolution  of  carbonic  acid,  and 
the  solution  on  cooling  deposits  crystalline  nodules  of  acid  urate  of 
potash;  at  a  lower  temperature  it  takes  up  much  less.  (Lipowitz.)  — 
A  perfectly  neutral  solution  of  acetate  of  potash  boiled  with  uric  acid, 
acquires  the  property  of  reddening  litmus,  doubtless  from  liberation  of 
acetic  acid;  but  on  cooling,  the  uric  acid  is  deposited  almost  free  from 
potash,  and  the  liquid  retains  but  a  slight  acid  reaction.  (Lipowitz.) 

Fi'epa ration.  —  A  solution  of  uric  acid  in  potash-ley,  or  of  the  neutral 
salt  in  water,  is  precipitated  by  passing  carbonic  acid  through  it;  the 
granular  salt  thereby  precipitated  washed  with  cold  water  and  dissolved 
in  boiling  water;  and  the  solution  cooled,  whereupon  it  deposits  flakes, 
which  dry  up  on  the  filter  to  an  amorphous  mass.  (Bensch.)  —  2.  A 
warm  solution  of  potash  saturated  with  uric  acid,  is  evaporated  to  the 
consistence  of  a  pulp  :  this  mass  washed  by  stirring  with  a  small 
quantity  of  cold  water;  and  the  residue  strongly  pressed  between  paper 
and  crystallised  from  solution  in  hot  water.  (Braconnot.)  [If  this  process 
Tvere  conducted  without  contact  of  air^  the  neutral  salt  would  be  obtained ;  but  as  the 
carbonic  acid  in  the  air  partlj  conyerts  this  salt  into  the  add  salt,  Braconnot's  product 
must  be  regarded  as  a  mixture  of  the  neutral  and  add  salts,  a  view  which  is  indeed 
corroborated  hj  Braconnot'a  description.] 

Properties.  White,  granular  or  aggregated  amorphous  mass,  tasteless 
and  neutral.   (Bensch.)     White,  crystalline,  alkaline,  and  sweet.  (Braconnot.) 

At  100°.  Bensch.       Kodweiss.      Berard.     Braconnot. 

KO 47-2    ....  22-89  ....     2230    ....     23-65     ....     29-89     ....     33-6 

10  C 60-0     ....  29-10  ....     28-58 

4  N 56-0    ....  27-16  .... 

3  H 3-0    ....       1-45     ....       1-63 

5  0 400     ....     19-40 

CioN^H'KO« ....    206-2     ....  100-00 

The  salt  yields  cyanide  of  potassium  when  ignited  alone,  and  sulpho- 
cyunido  when  ignited  with  sulphur.  (Dobereiner.)  It  absorbs  carbonic  add 
from  the  air.  (Braconnot.)     [Because  his  salt  was  partly  neutral.]     It  dissolyes  in 

790  pts.  of  water  at  20°,  and  in  79  pts.  of  boiling  water.    (Bensch.) 


out  agam  almoat  completely  when  left  to  stand  for  some  time.  (BracoDnot.) 
The  hot  Eolation  solidifiea  by  sluw  cooling,  to  a  trangpareat  gelatinous 
lump.  ( Wetzlar.)  The  aqueous  solution  is  precipitated  by  sal-am mouiao, 
bicarbonate  of  potash,  or  soda,  and  by  aalti  of  barium,  lead,  and  silver, 
but  not  by  sulphate  of  magnesia.  (Beiiech.)  The  salt  does  not  dissolve 
in  alcohol  or  ether.  (Bensch.) 

Ubatb  op  Soda.  —  et.  Basic.  —  Like  tba  potash-salt. 

ft.  Xetitt-al.  —  Prepared  by  the  aotue  two  methods  as  nentntl  urate  of 
potash.  The  finit  of  these  succeeds  better  with  the  soda  than  with  the 
potash  salt;  in  applying  the  second  ia  this  case,  only  one  volume  of 
alcohol  must  be  added  instead  of  two,  and  the  nodules  thereby  separated 
washed  as  above  with  alcohol  and  ether.  — The  solution,  concentrated  by 
boiling,  deposits  the  salt  in  hard  nodules,  which  have  a  very  strong 
alkaline  reaction,  and  dry  up  to  a  tolerably  Lard  white  powder, 
(Bensch.) 

Allan  Se 
Crytiatt.  Bcosch.  Bcnich. 

2N«0 62-4     „..     27-08     27'09     ,.,.     !7-34 

10  C 60-0    ....     26-04     26-39 

4N 56'0    ....     24-30    25-lS 

4  H 4-0     ....       1-74     1-79 

6  0 4a'0   ....   20-81    is-sa 


C«'N'H'Nii>0'  +  2Aq 230-4 


The  crystals,  after  drying  at  100°,  give  off  2  At.  water  at  140". 
They  decompose  at  150°,  melt  at  a  stronger  heat,  and  leave  a  black 
residue,  which  ultimately  burns  white.  The  moiat  crystals  are  decom- 
posed, eveu  by  the  carbonic  acid  in  the  air,  into  acid  urate  and  carbonate 
of  Boda.  100  pts.  of  the  crystals  dried  at  100°  and  introdueed  into 
carhonio  acid  gas,  after  being  moistened  with  water,  exhibit,  after  drying 
at  100°,  an  increase  of  weight  amounting  to  9'942  pts.,  arising  from 
1  At.  carbonic  acid,  the  product  being  C'°N*H'NaO'  +  NaO,CO'. 
2304  :  22  =  100  :  9-55.  (Bensch.)  —  The  crystals  disaoive  in  62  pta.  of 
water  at  15°,  the  soda  being,  however,  taken  up  ia  rather  larger  pro- 
portion, and  the  undiasolved  portion  ooutaining  therefore  a  certain 
quantity  of  the  acid  salt.  (Allan  &  Bensch.) 

c.  Aeid.  —  Occurs  in  gonty  concretions.  (Wollaston.)  —  Formation. 
By  the  action  of  carbonic  acid  on  the  neutral  ealt.  —  2.  By  treating 
nrio  ncid  with  aqneons  carbonate,  borate,  phosphate,  or  acetate  of  soda. 
—  Uric  acid  exhibits,  with  neutral  carbo^iate  of  soda,  nearly  the  fame 
reaction  as  with  carbonate  of  potash,  excepting  that  a  lower  degree  of 
concentration  is  suflicient  to  prevent  the  solution  of  the  resulting  acid 
unite  of  soda.  (Wetzlar.)  The  reaction  with  a  boiling  solution  of  car- 
bonate of  soda,  is  also  similar,  in  every  respect,  to  that  already  described 
with  boiling  carbonate  of  potflsh.  (Lipowitz.)  —  Uric  acid  dissolves  in 
aqueous  borax,  even  when  snfficient  boracic  acid  is  added  to  redden 
litmns,  only  more  alowly  in  that  case,  —  formins  acid  urate  of  soda, 
whioh  is  precipitated  if  the  solution  is  strong,  the  liquid  theo  taking  op 
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a  freeh  auantity  of  urio  acid.  (WeUlar.)    A  concentrated  solution  of 
borax  takes  up  less  uric  acid  than  a  dilute  solution.  (Bottger.)     A 
solution  of  borax  in  20  pis.  of  water  (if  less  water  in  present,  the  urate  of 
soda  which  coats  the  uric  acid  prevents  the  solution)  takes  up  a  large 
quantity  of  uric  acid,  and  on  cooling  deposits  acid  urate  of  soda^  auionntr- 
ing,  when  dried  at  100°^  to  1702  per  cent.  (Kodweiss.)     A  solution  of 
1  pt.  borax  in  90  pts.  water  dissolves,  even  at  a  moderate  heat,  rather 
more  than  1  pt.  of  uric  acid,  and  on  cooling  deposits  gelatinous  urat«  of 
soda,  part  of  which  however  remains  in  solution.     A  solution  of  borax 
of  the  above  strength,  mixed  with  excess  of  boracic  acid,  dissolves  the 
same  quantity  of  urio  acid,  but  on  cooling  deposits  the  whole  of  the 
resulting  urate  of  soda.  (Lipowitz.)  —  With  ordinary  diphosphate  of  soda 
(2NaO,HO,PO^)  uric  acid  forms  acid  urate  of  soda,  the  phosphate  of 
soda  being  also  thereby  rendered  acid.    (Alex.   CJre,  Bepert.  75,  65.) 
When  uric  acid  is  boiled  with  this  salt,  a  large  quantity  of  it  dissolve^ 
so  that,  on  cooling,  a  bulky  precipitate  of  urate  of  soda  is  formed, 
although  a  large  quantity  still  remains  in  solution;  when  uric  acid  is 
boiled  with  ordinary  acid  phosphate  of  soda  (NaO,2HO,PO^),  only  a 
smalt  quantity  of  it  dissolves.  (Lipowitz.)     The  solution  of  uric  acid  in 
ordinary  diphosphate  of  soda  yields,  on  cooling,  tufts  of  needles  of  urate 
of  soda.  (Heintz.)     Bird  {Land,  Med,  Gaz,  1844,  Aug.)  regarded  these 
crystals  as  a  compound  of  uric  acid  with  phosphate  of  soda,  inasmuch  as 
they  left  the  latter  salt  when  ignited;  but  Heintz  obtained  carbonate  of 
soda.     The  mother-liquor  of  these  crystals  boiled  with  fresh  uric  acid, 
yields  on  cooling  a  small  deposit  containing  less  soda;  and  by  repeatedly 
boiling  the  mother-liquor  with  fresh  acid  and  cooling,  a  deposit  of  uric 
acid  is  finally  obtained,  which  contains  only  a  trace  of  soda,  and  exhibits 
the  form  of  long  rhombic  tables  with  truncated  comers,  like  the  uric  acid 
which  separates  from  urine.  —  With  phosphate  of  soda  and  ammonia, 
uric  acid  behaves  as  with  phosphate  of  soda,  excepting  that  the  preci- 
pitate which  separates  on  cooling,  consists  of  a  large  quantity  of  urate  of 
ammonia  with  a  small  quantity  of  urate  of  soda.  (Heintz,  Ann,  Pharm. 
55,  62,)  —  Uric  acid  does  not  decompose  a  soltUion  of  common  sail.   (Gm.) 

—  It  dissolves  abundantly  in  warm  aqueous  acetate  of  soda,  and  crystal- 
lises partially  and  free  from  soda  on  cooling,  while  the  rest  remains 
dissolved  as  soda-salt  in  the  liquid,  which  becomes  turbid  on  addition  of 
acetic  acid,  hydrochloric  acid,  or  sal-ammoniac,  especially  if  the  sides  of 
the  vessel  be  rubbed  with  a  glass  rod.  (Gm.  Jleiddb.  Jahrh.  d.  Lit.  1823, 
767.)  —  3.  By  decomposing  urate  of  ammonia  with  chloride  of  sodium. 

—  Acid  urate  of  ammonia  dissolves  at  a  boiling  heat,  more  abundantly 
in  water  containing  common  salt  than  in  pure  water,  and  the  solution 
on  cooling  deposits  an  amorphous  powder,  consisting  of  acid  urate  of 
soda  and  a  very  small  quantity  of  urate  of  ammonia,  while  sal-ammoniac 
remains  in  the  mother-liquor.  The  ammonia  in  the  precipitated  powder 
amounts  to  only  0' 06  to  0*09  percent.,  the  quantity  being  smaller  as 
the  solution  of  salt  is  more  saturated.  When  uric  acid  is  boiled  with  a 
solution  of  common  salt  containing  ammonia,  the  filtrate  on  cooling 
yields  needles,  containing  rather  more  than  1  At.  urate  of  ammonia  to 
1  At.  urate  of  soda.  (Heintz.) 

For  experiments  on  the  aifferent  degrees  of  solubility  of  urio  acid  in 
water  containing  small  quantities  of  carbonate  or  borate  of  ammonia, 
potash,  or  soda,  whence  it  appears  that  carbonate  and  borate  of  potash, 
and  therefore  also  tartarised  borax,  are  the  best  solvents  for  urinary 
calculi:  vid,  Alex.  Ure.  {J.  Chim  med,  18,  63.) 


vftsUed  on  the  filter  with  cold  water  Bod  dried.  (Benecb.)  ~2.  A  boilin;; 
solution  of  urio  a^id  in  aoda-ley  is  mixed  with  bicarbonate  of  eoiUj  aud 
the  small  needles  which  separate  treated  as  above.  (Bensch.) 

The  salt  when  dry  ia  a  white  light  powder,  sad  its  aqoeous  solution 
is  neutral  to  vegetable  colours.  (Bensch.)  After  drying  at  100°  it  gives 
off  4-54  p.  0.  (1  At)  water  at  17l>°.  (Bensch.)  When  heated,  it  car- 
bouisee  quickly  without  fusing,  emits  an  animal  empyrenniatic  odour, 
and  leaves  a.  residue  of  charcoal,  cyanide  of  sodium,  and  carbonate  of 
soda.  (Fourcroy.)  By  dry  distillation,  it  yields  carbonate  of  ammonia, 
hydrocyanic  acid,  pyro-urJc  acid,  and  empyreumatic  oil.  (WoJIaston, 
Phil.  2Van».  1797,  386.)—  It  dissolves  in  1150  pU.  of  water  at  15°,  and 
in  124  pts.  of  boiling  water,  forming  a  solution  which  is  precipitated  by 
alkaline  carbonates,  and  by  baryta,  lead,  and  silver  salts.  (Beusch.) 
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Nkutrai.  Urate  op  Lithia.  —  Obtained  by  dieaolving  nrio  acid 
and  carbonate  of  litliia  in  warm  water.  —  1  pt.  of  nrio  acid  aud  1  pt.  of 
earbonata  of  lithia  form,  with  00  pts.  of  water,  nt  a  temperature  Gnmc' 
what  above  50°,  n  eoluCion  which  remains  clear  after  cooling.  At  a 
boiling  heat,  nearly  4  pts.  of  uric  acid  dissolve,  with  evolution  of  carbonic 
acid,  in  1  pt.  of  carhonato  of  lithia  and  00  pts.  of  water;  the  solution 
thus  satoratcd  solidifies  on  cooling  to  a  jelly,  which  becomes  liquid  again 
when  heated,  and  yields  by  evaporation  wbite  crystalline  urate  of  litiiia, 
free  from  carbonate.  1  pL  of  hydrate  of  lithia  dissolved  in  water, 
takes  up  6  pts.  of  uric  acid  and  vields  the  same  salt.  —  The  salt  dried  at 
100°,  eontaius  17108  pts.  (nearly  1  At.)  uric  acid  to  288  pts.  (2  At.) 
lithia.  —  The  salt,  if  not  too  strongly  dried,  dissolves  iu  60  pts.  of  water 
at  SO",  without  separating  out  on  cooling;  but  at  higher  temperatures,  it 
becomes  yellowish  and  sparingly  soluble.  In  consequence  of  the  eaey 
solubility  of  urate  of  lithia,  carbonate  of  lithia  is  well  adapted  for 
separating  uric  acid  from  serpente'  orine,  &c.  (Lipowits.) 

Urate  op  Baryta. — a.  Nevtr<d.~\.  Obtaiued  by  precipitating 
an  aqueous  aolution  of  neutral  urate  of  potash  with  a  small  quantity  of 
chloride  of  barium,  to  remove  the  carbonic  aoid,  and  treating  the  filtrat« 
with  an  additional  quantity  of  chloride  of  barium;  the  salt  then  sepa- 
rates in  the  form  of  a  heavy  granular  precipitate.  —  2.  By  adding  arie 
acid  to  an  excess  of  boiyta-water  satonted  at  a  boiling  beat.—  Too  nit 
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18  heavy  and  granular^  and  exhibits  in  the  aqneous  solution  a  strong 
alkaline  reaction.  It  gives  off  5*69  p.  c.  (2  At.)  water  at  170°;  begins  to 
decompose  at  180°;  melts  and  blackens  at  a  stronger  beat,  and  very 
slowly  bnrns  to  a  white  residue.  It  absorbs  carbonic  acid  with  avidity. 
Dissolves  without  decomposition  in  7000  pts.  of  cold,  and  in  2700  pta. 
of  boiling  water.  (Allan  &  Bensch.) 
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The  salt  was  dried  in  a  current  of  hydrogen  at  170"  and  at  100*. 

b.  Acid,  —  Produced,  with  evolution  of  carbonic  acid,  when  nric  acid 
is  boiled  with  water  and  carbonate  of  baryta.  (Wetzlar,  Bensch.)  Hot 
solutions  of  acid  urate  of  potash  and  excess  of  chloride  of  barium  deposit 
the  salt  in  the  form  of  a  white  amorphous  powder,  which  must  be  washed 
with  hot  water;  it  burns  easily  and  without  fusion,  and  is  not  soluble  in 
water,  alcohol,  or  ether.  (Bensch.)  According  to  Wetzlar  and  Kodweiss, 
the  salt  is  sparingly  soluble  in  water. 


At  100*. 


Bensch.      Kodweiss.        Berard.      * 
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B6rard  {Ann.  CMm.  Phy$,  5,  295.) 

Uratb  of  Stronti a.  —  a.  Neutral,  —  Uric  acid  suspended  in  water 
and  added  to  an  excess  of  strontia- water  saturated  at  u  boiling  heat, 
dissolves  completely  at  first;  bnt  as  the  quantity  of  uric  acid  added 
increases,  the  strontia-salt  separates  in  needles  united  in  stellate  groups. 
The  aqueous  solution  has  a  strong  alkaline  reaction.  The  crystals  dried 
at  100  give  off  at  165^  11-3  pts.  (not  quite  4  At.)  water;  they  begin  to 
decompose  at  170°,  and  easily  burn  white.  They  absorb  carbonic  acid 
with  avidity.  They  dissolve  m  4300  pts.  of  cold,  and  in  2297  pts.  of 
hot  water;  when  they  are  boiled  with  a  quantity  of  water  not  sufficient 
to  dissolve  them  completely,  the  undissolved  portion  retains  its  compo- 
sition. (Allan  &  Bensch.) 


C"»N'H'3i'0'    290     ....  100-00 

b.  Acid,  —  On  mixing  hot  solatious  of  acid  urate  of  potash  and 
chloride  of  BtrontiDm,  »  white  amorphons  powder  is  olitaiiiotl,  which  is 
somewhat  solahle  in  hoiUng  water,  but  does  not  dissolye  in  alooliol  or 
ether.  (Bensch.) 
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Urate  of  Limb. — n.  Ntutrai.  —  1,  Urio  acid  suspended  in  water, 
is  added  to  one  measure  of  boiliug  lime-water  till  the  liquid  begins  to 
redden  litmus,  the  bydrato  of  lime,  which  is  at  first  precipitated  then 
diasolving;  another  measure  of  lime-water  is  then  added,  and  the  mixture 
boiled,  the  air  being  constantly  excluded  till  the  salt  separates  as  a  heavy 

Jranular  powder,  —  2.  A  solution  of  acid  urate  of  potash,  completely 
reed  from  carbonic  acid  by  a  little  chloride  of  calcium,  and  filtered,  is 
eradaally  added  to  a  solution  of  chloride  of  calcium,  till  the  precipitate 
becomes  permanent;  the  liquid  then  boiled  for  an  hour,  whereby  the 
precipitate  is  suddenly  converted  into  a  heavy  gri;nular  powder;  and  thitt 
powder  washed  on  the  filter  with  hot  water  out  of  contact  of  air.  —  The 
salt,  when  examined  by  the  microscope,  presents  the  appearance  of 
Opaque  amorphous  grains;  the  solution  has  an  alkaline  reaction.  After 
drying  at  100°  in  a  stream  of  hydrogen,  it  gives  off  only  1  8  p.  c,  water 
at  170°;  it  turns  brown  at  190°,  and  readily  bums  white.  It  dissolves  in 
1500  pts.  of  cold,  and  1440  pts.  of  boiling  water,  (Allan  &  Bensch.) 
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b.  Acid. —  1.  By  boiling  an  eieese  of  urio  acid  with  caastio  lime  or 
cntbonato  of  lime,  — 160  pts.  of  lime-water  dissolve  1  pt.  of  oric  acid. 
—  (Scheele.)  The  solution  of  uric  acid  in  boiling  water,  mixed  with 
lime-water  till  it  no  longer  reddens  litmus,  deposits  the  lime-Bait  on 
evaporation,  in  small  shining  needles  and  laminio.  (Laugier,  J.  Chim, 
mfd.  ],  8.)  By  triturating  nric  acid  with  milk  of  lime,  a  filtrate  is 
likewise  obtained,  from  which  hvdrochlorio  acid  throws  down  nric  acid. 
(Pearson.)  Uric  acid  dissolves  when  boiled  with  carbonate  of  lime  and 
a  sufficient  quantity  of  water. —  2.  By  precipitating  a  hot  eolntion  of 
acid  orate  of  potash  with  chloride  of  calcinm,  a  white  amorphons  pieoi- 
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pitate  10  obUinedy  (or  if  tbe  acid  orate  of  potash  is  mixed  with  the 
neutral  urate:  needles  united  in  warty  masses,  and  perhaps  consisting'  of 
a  double  salt,)  which  must  be  washed  with  hc»t  water.  (Bensch.)  —  The 
salt  dissolves  in  603  pts.  of  cold,  and  in  276  pts.  of  boiling  water,  and 
much  more  readily  in  water  containing  chloride  of  potassium.  (Bensch.) 
From  boiling  water  it  crystallises  partially  on  cooling.  Dissolves  in 
potash-ley,  leaving  a  small  quantity  of  [carbonate  of?]  lime;  hydro- 
chloric acid  added  to  the  filtrate,  retains  part  of  the  potash  and  of  the 
lime,  and  throws  down  an  acid,  litmns-reddening  salt,  which,  when  boiled 
with  water,  is  resolved  into  a  less  acid  lime-salt  and  crystallising  uric 
acid.  (Langier.) 

(2).    AtlOif.  Bentch. 

CaO 28    ....  13-66  1370 

10  C 60    ....  29-26  29-38 

4  N 56     ....  27-32 

5  H 5     ....  2-44  2-66 

7  0 56     ....     27-32 

C»N<H»C*0«  +  2Aq 205     ....  10000 

Urate  of  Magnesia.  —  a.  NeutraL  —  Cannot  b«  prepared,  because  a 
dilute  tolution  of  neutral  urate  of  potash  mixed  with  the  boiling  solution  of  a  magnesia- 
salt,  throws  down  a  gelatinous  mixture  of  magnesia  and  acid  urate  of  magnesia  (which 
may  be  dissolved  out  by  boiling  water).     (Allan  &  Bensch.) 

5.  Acid.  —  1.  Uric  acid  boiled  with  water  and  carbonate  of  ma^^esia, 
forms  a  salt  which  dissolves  in  a  large  quantity  of  water.  (Wetzlar.)  — 
2.  A  hot-saturated  solution  of  acid  urate  of  potash,  mixed  with  sulphate 
of  magnesia,  forms  at  first  a  clear  solution,  but  after  two  or  three  hours, 
deposits  silky  needles  united  in  nodules,  which  may  bo  purified  by 
washing  with  cold  water,  solution  in  boiling  water,  crystallisation  by 
cooling,  and  again  washing  with  cold  water.  (Bensch  )  —  The  needles 
obtained  by  (2)  dry  up  to  a  light  powder,  which,  after  drying  at  100% 

fives  off  19*2  p.  c.    (6  At.)  water  at  170%  turns  brownish  at  180%  and 
urns  away  at  a  higher  temperature,  leaving  white  magnesia.    It  dissolves 
in  3750  pts.  of  cold  and  160  pts.  of  boiling  water.  (Bensch.) 

At  100*.  Bensch. 
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Double  urates  of  magnesia  and  ammonia,  potoih,  or  soda  cannot  be  prepared. 
(AUand  &  Bensch.) 

Basic  urate  of  potash  forms  white  precipitites  with  the  salts  of  alumina  and  2iuc- 
oiide,  and  brown  with  salts  of  feriic  oxide.  (Scheele.) 

Urate  op  Lead.  —  a.  Neutral,  —  When  a  dilute  solution  of  neutral 
urate  of  potash  is  dropt  into  a  dilute  solution  of  nitrate  of  lead,  and  the 
liquid,  after  filtration  from  the  yellow  precipitate^  mixed  with  a  fresh 
portion  of  urate  of  potash,  a  white  heavy  precipitate  is  obtained,  which  is 
easily  washed.  If  acetate  of  lead  were  used,  the  precipitate  would  contain  acetic  acid. 
The  salt  remains  unaltered  at  lOO"*.  It  is  not  soluble  either  In  water  or 
in  alcohol,     (Allan  &  Bensoh.) 


59-89    59-8B    ....    58-ai 

1605    14*3     ....     13-91 

4  N 56    ....     14-37 

2  H 2     ....      0-53    1-01     ....       1-09 

4  0 32     ....       8-56 

CWH'Pb'O" 374     ....  100-00 

h.  Acid.  —  A  eatarated  solution  of  acid  urate  of  potasU  forms,  Trkh 
excciw  of  Deiitrat  acetate  of  lead,  a  white  beavy  precipilate,  wliicli,  after 
washing;  with  Lot  water,  dries  np  to  a  loosely  cohereot  powder.  This 
precipitate,  after  drying  at  100°,  does  not  diminiah  in  weight  at  160",  is 
easily  conibustible,  and  does  not  dissotro  in  water,  alcohol,  or  ether. 
(Bcnsch.) 


At  100°. 

..     112    . 

..      60    . 

..      66    . 

4    . 

48    . 

.     39-16    ... 
.     20-98    ... 
.     19-58 
1-40    ... 

.     18-88 

Bensch. 

10  c„ 

21-30 

6  0    

C'WH'PbO'  +  Aq 

..     280 

..  100-00 

Compare  G  Gbcl'i  snaliriij.  IScAm.  58,  475.) 

Aqueous  urate  of  potash  forms,  with  Cupi-ic  sulphate,  a  greea  pre- 
cipitate, which  cannot  be  obtained  free  from  potash,  even  by  luug 
washing  with  cold  water,  and  turns  brown  when  boiled  witii  water, 
while  free  uric  acid  dissolves  in  the  water.     The  brown  residue  when 
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IT.     Appendix  to  Uric  Acid. 

Uroxanic  Acid.    C»«N*H*«o» 

G.  Stadbler.     Ann.  Pharm,  78,  286;  80,  119. 

Formation.  By  the  action  of  Potash  on  uric  acid  (p.  465.) 
The  free  acid  is  obtained  by  decomposing  the  potash-salt  with  dilute 
snlphnrio  or  hydrochloric  acid.  If  a  warm,  moderately  dilate  solution 
of  the  potash-salt  be  used,  the  acid  sometimes  separates  in  very  beautiful 
colourless,  transparent  crystals,  which  under  the  microscope  exhibit  the 
form  of  tetrahedrons.  From  a  cold  or  concentrated  solution  of  the  salt, 
it  is  generally  ol<tained  in  short  ill-defined  prisms,  arranged  in  concentric 

groups. 

Dried  in  vacuo.  Stadeler. 

10  C  60  ....  27-03     26-89 

4  N  56  ....  25-23 

10  H 10  ....       4*50     4-17 

12  0 96  ....  43-24 

C102S4H10OH 222     ....  10000 

As  the  amount  of  hydrogen  found  by  analysis  is  much  too  low  for  the  formula,  it 
is  probable  that  the  acid  analysed  was  partially  decomposed  ;  the  formula  of  the  acid  is 
however  sufficiently  established  by  the  analysis  of  the  salts,  {in/,)  In  St&deler's  first 
memoir,  the  formula  of  the  acid  was  incorrectly  given  as  C*WH'0",  in  consequence  of 
an  error  of  calculation ;  but  in  the  second  memoir,  this  error  is  corrected. 

DeecmpodtxonB.  1.  The  acid,  after  drying  in  vacuo,  i^ires  off  at  a 
temperature  somewhat  above  100^,  a  small  quantity  of  water  and  likewise 
carbonic  acid.  When  kept  for  some  time  at  1 30°,  it  diminishes  in  weight 
by  34*8  per  oenty  and  leaves  a  slightly  yellowish,  hygroscopic  substance, 
nearly  agreeing  in  composition  with  anhydrous  uroxanic  acia,  C^^N^H^O^®  j 
but  as  the  abstraction  of  2H0  from  uroxanic  acid  would  only  diminish 
the  weight  by  8' 11  per  cent.,  the  agreement  appears  to  be  merely  acci- 
dental; and  the  acid  when  heated  as  above,  douotless  also  gives  off  carbon 
and  nitrogen,  probably  in  the  form  of  hydrocyanate  or  carbonate  of 
ammonia.  •—  [Sil&deler,  in  his  first  memoir,  assigned  to  the  residue  obtained  at  130% 
the  formula  CN^H^O,  and  called  it  «rort/].<— At  a  higher  temperature,  the 
acid  melts  to  a  brown  liquid,  gives  off  ammonia,  an  oily  distillate  which 
solidifies  on  cooling,  and  probably  also  cyanide  of  ammonium,  and  leaves 
a  small  carbonaceous  residue.  —  2.  Strong  nUric  acid  does  not  act  on 
uroxanic  acid  at  ordinary  temperatures,  but  dissolves  it  when  heated^ 
without  evolution  of  gas;  and  the  liquid,  on  cooling,  deposits  crystals, 
probably  a  product  of  oxidation.  —  3.  The  acid  boiled  with  potash-ley  is 
decomposed  in  the  manner  already  mentioned  (p.  465). 

Combinations.  Uroxanic  acid  dissolves  sparingly  in  cold  vHiter;  more 
abundantly  in  boiling  water,  but  with  decomposition  and  evolution  of 
carbonic  acid. 

The  formula  of  the  Uroxanate$  is  C"N*H»M»0". 

Uroxanate  of  Ammonia.  -—  Uroxanic  acid  dissolves  readily  in  aqueous 
ammonia;  and  on  mixing  the  solution  with  alcohol  till  it  begins  to  show^ 


iJV—'- 


*J 


UioxanaU  </  Fotatk.  —  PTtparalion  (p.  165). — Crystallises  in  laiee, 
naoreoug,  oblique  four  aided  prisnie,  with  truocated  summits;  angles  of  tne 
acute  lateral  edges  =i  63°  (nearly);  of  tLe  obtuse  =  '97°. 

At  1U0°.  the  salt  dried  over  chloride  of  calcium  gives  off  14'7»  p.  o. 
water  (6  At.  ^=  14't)3).  At  a  higher  temperature,  it  melts,  gives  oS 
carbonate  of  ammonia,  and  leaves  a  residue  coloured  by  charcoal.  The 
a<|ueou8  aolation  is  neutral,  and  is  not  decomposed  by  boiling, 

Dritd  ater  chloridt  qf  caUiiim.  StSdeler. 

2K0    94-4     ....    2C-75  26-29 

10  C    60-0     ....     17-03  17-20 

i  N   56-0     ....     15-90  15-87 

14  11  H-0    ....      3-98 3-88 

16  O   128-0    -,..     36-3*  36-76 

C'"N'H'K.»0''  +  6Aq....  352-4     ....  100-00    100-00 

The  salt  digaolvea  pretty  readily  in  cold,  very  easily  in  bot  watery 
but  is  insoluble  in  alcohol.  On  adding  alcohol  to  the  aqneoQB  solution,  a 
white  crystalline  precipitate  is  immediately  formed,  in  such  quantity  aa 
to  reduce  tbe  solution  to  a  pulp.  If  a  gentle  beat  be  then  applied,  the 
precipitate  redissoives,  and  the  salt  separatee  on  cooling  in  de1ical« 
lamins,  exhibiting  under  the  microscope  tbe  form  of  the  original  salt. 
Hence  no  acid-sall  appears  to  be  produced. 

Vroaxmate  of  Baryta.  —  Obt^ned  by  mixing  the  solution  of  the 
ammoniar^t  in  excess  of  ammonia  with  chloride  of  barium,  and  adding 
alcobol;  tbe  salt  then  separates  in  flakes,  which  sooi)  change  to  slender 
needles. 

-Prepared  like   the   b&ryta-ealt.      Four-sided 

Uroaaitaie  of  Lead.  —  Separates  on  mixing  the  solution  of  the  potash' 
salt  with  nitmte  of  lead,  in  delicate  scales  having  tbe  lustre  ot  satin. 
The  crystab,  heated  to  100°,  give  off  22  p.  o.  (1  At.)  water.  Insoluble 
in  water. 

Driti  at  IW.  StUeler. 

2  PbO 224    ....     52-2*     82-05 

CMTJ'H'O"'  204     ....     47-76    47-85 


CN^H'PbK)" . 
CWN'H'IVOu 

428    . 

Ciyitalt. 
428 

10000     ... 

...     97-96 
...      2-04     . 

...  10000 
StttdtOer. 

C"N'H»PbH)"  +  Aq  .. 


VroxanaU  of  Silver.  —  By  decomposing  the  potash-salt  with  nitrate 
of  silver.  White  flocculent  precipitate,  which  soon  aggregates  into 
a  heavy  amorphous  powder.  Turns  rod  In  sunshine,  and  when 
heated,  immediately  becomes  hiown-blauk,  and  afterwards  coal-black. 
(Stadeler.)  If. 
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e.    yitro-amidofffn-nueUus.    C'*N*AdH*. 

Guanine- 

BoDo  Unger.    Pojf/.  03,  222.  —  Ann.  Pharm.  51,  395;  59,  58  and  69. 

Discovered  aud  iuvestigaicd  bj  Bodo  Unger  in  1845. 

Souixfs,  In  all  kinds  of  guano,  abnndantlj  in  the  Peruvian,  spariaglj 
ID  the  African.  (Uuger.)  In  tho  excrements  of  the  garden-spider,  and 
apparently  also  in  the  green  organ  of  the  river-crab,  aud  in  the  Bojanian 
organ  of  the  p'jnd-muscle.  (Gorup-Besanez  &  Fr.  Will,  Ann,  Fharm. 
69,  117.) 

Preparation,  Guano  is  boiled  with  thin  milk  of  lime,  till  a  filtered 
sample  no  longer  appears  brown,  but  pale  greenish  yelloiv;  the  liquid  is 
then  filtered;  the  filtrate  neutralised  with  hydrochloric  acid;  the  reddish 
mixture  of  uric  acid  and  guanine,  which  is  completely  precipitated  after 
some  hours,  treated  with  boiling  hydrochloric  acid  to  extract  the  latter; 
the  filtrate  cooled  till  the  hydrochlorate  of  guanine  crystallises  out;  the 
crystals  purified  by  several  recrystallisations ;  and  the  guanine  pre- 
cipitated from  its  aqueous  solution  by  ammonia:  the  washed  and  dried 
product  antonnts  to  \  p.  c.  of  the  guano.  The  lime  at  the  boiling  heat  taka 
up  tbe  brown  colouring  rnntfer  of  tlie  guano ;  it  likewise  sets  free  the  potash  and  soda 
present  in  the  guano,  by  which  chiefly  the  guanine  and  the  uric  add  are  dissolTed. 

Purification.  The  still  yellowish  guano  thus  obtained^  is  treated  with 
excess  of  concentrated  hydrochloric  with  the  aid  of  heat,  and  the  liquid 
decanted  before  the  whole  is  dissolved;  the  undissolved  portion,  already 
a  purer  salt,  is  collected  and  repeatedly  treated  in  the  same  manner,  tiU 
ammonia  precipitates  white  guanine  from  it. 

Prope7fies,    White  powder.     Nentral  to  vegetable  colours. 


10  c  

5  N 

At  125*. 

60 

70 

a...            OV     /O            ... 

....     46-36     ... 
....     10-60    ... 

Unger. 

39-58 

46--I9 

5  H 

5 

3-42 

2  O 

16 

10-51 

CWN*U»0* 

151 

....  10000    ... 

100  00 

[According  to  the  formula,  C^^N^AdH'O^,  guanine  is  the  amide  of  xanthic  oxide  : 
C'»N*ll*0*  +  NH'=C»«N'H»02  +  2HO]. 

Decomposition.  Guanine  digested  with  chlorate  of  potash  and  hydro- 
chloric acid,  generally  yields  nothing  but  oxalic  acid  and  ammonia,  but 
sometimes  also  per  uric  acid,  when  left  to  crystallise  over  night.  —  When 
enclosed  with  water  in  a  sealed  tube,  it  does  not  dissolve  or  decompose  at 
250°,  excepting  that  a  trace  of  ammonia  is  formed. 

Combinations.  With  Water.  Hydrate:  of  Guanine. — Sulphate  of 
guanine  is  decomposed  by  contact  with  a  large  quantity  of  water,  and  the 


TeaembleH  the  anhydrauB  guaniue.  It  retaius  its  water  at  100°,  but  givee 
up  tlie  whole  of  it,  amounting  to  71  p.  c,  at  125°.  —  Gaanitie  doee  not 
disBolve  in  wat«r. 

Guanine  combines  both  witb  acids  and  witli  atkalia.  From  tbe 
former  compounde,  water  extracts  the  acid,  which,  if  Tolatile,  is^ikewise 
expelled  by  beat. 

FhotphaU  of  Guanine.  —  Deposits  from  tbe  solntion  in  crystaJIino 
grains,  which  imite  into  a  crust,  contain  5850  p.  c.  guanine,  3628 
pbospfaorio  acid,  and  4'53  water  (lose  0*68),  and  retwn  tbeir  water  till 
heated  to  125°. 

HulpfiaU  of  Guanine.  —  Sulphuric  acid  ib  added  to  guanine  till  the 
latter  is  cumpletely  dissolved;  the  strongly  acid  liquid  diluted  with  hot 
water;  and  the  clear  mixture  cooled,  whereupoD  it  yields  yellowish 
needles,  often  nn  inch  long,  which  must  be  wasned,  not  with  water,  but 
witb  weak  alcohol.  At  120°,  tbey  give  off  8-12  p.  c.  (=2  At.)  water  of 
cryetalliaation,  and  no  more  at  nigher  temperatnree,  even  above  200°. 
By  a  large  quantity  of  water,  they  are  resolved  into  hydrate  of  guanine 
and  dilute  sulphuric  acid,  which,  however,  still  retains  in  solution  a  certain 
portion  of  the  guanine. 


C"W'H'0'  .. 


Unger. 


C"'N'HK)',HO,SO'  ....     200    ....  10000    lOO'OO 

ffydrochtoratt  of  Guanine.  —  a.  Memo-acid.  —  a.  Anhydrota.  ■ —  Ob- 
tained by  exposing  the  compound  ^  to  a  continuous  current  of  air,  or 
heating  it  to  100°.  Tbe  residue  gives  off  all  its  bydrocblorio  acid, 
amounting  to  19'27  p.  c,  at  120°,  while  pnre  guanine  remains  behind. 

yS.  Hydi-ated. —  Crystallises  from  the  solution  of  guanine  in  strong 
boiling  hydrochloric  acid,  on  addition  of  a  large  quantity  of  hot  water, 
and  cooling,  in  an  abundance  of  slender,  light  yellow  neeales,  which  give 
off  their  water  at  100°  and  their  aoid  at  200°. 


C'N'H'C   

HCl 

lSl-0 
36-4 

..     80-58     .. 
..     19-42     .. 

Unjer. 
....     80-70 
....     19-30 

C'"N'H'0',HC1 

187*4 
Neidla. 

..  10000     .. 

.     73-51     .. 

..     17-72     .. 

8-77     .. 

....  100-00 
UDcer. 

HCI  

36-4 

....    17-12 

C"''N'H»0',HCl  +  2Aq      20W 

,.  100-00     .. 

....  100-00 

6.  Si-acid.  —  Guanine  swells    up,  and   becomes  slightly  healed   in 
hydrochloric  acid,  and  at  a  wintc^  temperutuie,  absorbs,  when  completely 
saturated,  48-14  p.  o.  hydrochloric  acid  (100  :  48-14  =:  ISl  :  72-195). 
TOL.  Z.  2  I 
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Nitrate  of  Oaanine,  — a.  liono-wsid,  —  Guanine  distolves  eaulj  mad 
without  deoompoflition  in  a  boiiinff  mixture  of  nitric  aeid  of  sp.  gr.  1*2 
and  water;  and  the  solution  jiew,  on  oooling,  long/very  fine,  eapillaiy, 
interlaced  crystals,  which  taste  soar  at  first  and  rough  afterwards;  redden 
litmus  strongly;  effloresce  in  the  air,  with  loss  of  a  portion  of  their  aeid; 
dissolve  in  hot  water  much  more  abundantly  than  in  cold;  and  are  not 
altered  by  boiling  the  solution. 


10  C  60 

....     24-89     

....     3485 

....       3-74    

....     36-52 

Unger. 
...     25-11 

6  N 84 

9  H  9 

...       3-92 

11  O 88 

CWN»H»0*,NO»  +  4Aq...  241 

Or: 

CWN»H*0* 151 

NO»    54 

4  Aq 36 

....  10000 

....     62-66     ... 
....     22-40     ... 
....     14-94     ... 

Unger. 

631 

22-4 

14-5 

241 

...  100-00     ... 

1000 

5.  Bi^Lcid, — Crystallises  on  cooling  from  a  solution  of  guanine  in 

boiling  nitric  acid  of  sp.  gr.  1*25^  in  short  prisms,  which  effloresce  in  the 

air,  with  loss  of  part  of  their  acid,  and  give  off  the  whole  of  it  when 

heated. 

Qystah,  Unger. 

CiON»H»0«    151     ....     48-24     48-14 

2  NO* - 108     ....     34-51     34-42 

6  HO  54     ....     17-25 

C«'N*H»0*,2N0»  +  6Aq 313      ...  10000 

Between  these  two  compounds,  a  and  b,  there  are  two  intermediate 
compounds,  which  crystallise  out,  when  a  nitric  acid  solution  which 
would  yield  a  on  coohng,  is  mixed  in  a  certain  proportion  with  another 
which  would  yield  6.  One  of  these  intermediate  crystallised  compounds 
may  be  regarded  as  3C"N»H»0',4N0»+12Aq.;  the  other  as  3C"N«HH)«, 
5NO«  +  16Aq. 

Soda-Compound.  —  Guanine  dissolves  in  aqueous  soda  (also  in  potash,) 
more  readily  than  in  acids.  The  concentrated  soda-solution,  saturated 
with  guanine,  and  then  mixed  with  a  large  ouantity  of  alcohol,  yields 
the  soda  compound  in  confused  laminsB,  which,  after  drying  in  vacno, 
give  off  33-26  p.  c.  (12  At.)  water  when  heated  above  lOO"";  absoib 
carbonic  acid  rapidly  from  the  air;  and  effloresce  with  separation  of 
guanine;  and  when  dissolved  in  water,  even  not  containing  carbonic  acid, 
are  decomposed  with  partial  separation  of  guanine. 


Atikydrous, 
2NaO 62-4 

....       mtf  £^       .... 

....     70-76     .... 

Unger. 
....     3000 

CioN»H»0« 151-0 

....     70-26 

2 NaO,CWN»H»OS 2134 

Ciystah. 
2  NaO 62-4 

....  100-00    .... 

....     19-41 
....     46-98 
....     33-61     .. 

....  100-26 
Unger. 

CWN»H»0«    1510 

12  HO   108-0 

33-26 

2N«0,CWN»H»0>+12Aq.  3214     ....  100-00 


acids,  Buch  aa  carbonio  acid. 

Nitrate  of  Hereurout-oxidt  and  Giianirte,  —  The  compound  of  sier- 
curoue  nitrate  with  nitrate  of  gnanine  forms  crystals,  wbiob,  wben  heated, 
deflaKTate  with  entlseioQ  of  white  fumes,  but  without  perceptible  noise, 
and  aissolve  sparingly  in  witter. 

Sulphate  of  Silver-oxide  and  Oaanine.  —  A  •oliition  of  enlphate  of 
guanine  diluted  aa  much  as  possible,  forms  with  nitrate  of  silrer  a  very 
bulky  translncent  precipitate,  whieb  shrinks  together  very  much  in 
drying,  and  leaves  a  bard  moss  of  a  pale  flesh-colonr.  This  mass,  wben 
heated  in  a  crucible,  ia  converted,  with  partial  projection,  into  a  brown 
powder,  which  emits  an  odour  of  Balphuroiis  acid  and  cyanogen  when 
Ignited,  and  ultimately  leaves  silver.  Toe  flesh-coloured  mass  is  not  altered 
by  boiling  with  Bulphuric  acid  or  with  polaah.  When  decomposed  with 
ziuc,  it  yields  silver,  guanine,  and  sulphuric  acid,  but  no  nitric  acid,  The 
reduced  silver  is  black,  bat  as  soon  aa  all  the  rinc  ia  used  up,  and  bydro- 
gen  gas  is  no  longer  evolved,  it  becomes  brownish  green,  insoluble  in  hot 
nitric  acid,  and  at  a  red  beat  agUn  gives  off  the  odour  of  sulpbuTons 
acid  and  cyanogen. 

Chloroplatinate  of  Gvunine.  —  The  bot-tatorated  solution  of  gnanine 
in  Lydrochloric  acid,  is  mixed  with  excess  of  hot  concentrated  bichloride 
of  platinum;  the  mixture  evaporated  to  one-half  at  100°;  and  the  crystals 
which  form  on  coolins,  washed  with  alcohol  or  water,  and  dried  over  oil 
of  vitriol.  Orange-yellow  needles,  and  prisms  of  lemon-yellow  colour.  Over 
oil  of  vitriol,  they  become  opaque  and  give  off  a  traoe  of  bydruciiloric  acid. 
In  a  current  of  dry  air  at  15  ,  they  evolve  traces  of  hydroohloric  acid; 
then  between  100°  and  120°,  they  give  off  fiSl  p.  c.  (4  At.)  water,  with 
a  trace  of  hydrochloric  acid,  and  leave  a  pale  lemon-yellow  residue, 
which  dissolves  slowly  in  cold  water,  bnt  perfectly  in  boiling  water, 
and  on  cooling  yields  the  original  crystals;  absolute  alcohol  dues  not 
extract  any  chloride  of  platinum  from  it.  Zinc,  with  bydrochlorio  aoid, 
separates  platinum-black  from  the  crystals,  while  guanine  remains  in  the 
liquid.  When  the  crystals  are  fused  with  carbonate  of  soda,  cyanide  of 
sodium  is  formed.  They  dissolve  in  water,  and  readily,  without  evolntion 
uf  carbonic  acid,  in  caustic  potash,  or  soda,  or  their  carbonates,  whence 
they  are  precipitated  by  acids. 

Cryttti*.  TJoger. 

IOC  60  ....  10-66  10-M 

6  N .._ „_ ;0  ....  12-43  12-30 

10  H 10  ....  1-77  1 94 

2Pt 198  ....  3S-1T  34-98 

6  0  48  ....  8-53  8-35 

S  CI 177  ....  31-44  3189 

CiiiNtH'0',HCltPlCl*  +  4Aq        S63    ....  100-00     10000 

Oxalate  of  Gvanine.  —  Separates  from  a  mixture  of  the  solution  of 
liydrocblorate  of  guanine  with  a  tolerably  concentrated  solution  of 
oxalate    of    ammonia,   in  crystals,  which    do    not   j^ve  off  anything 
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Cryttdli.  Unger. 

38  C     228  ....  36-iW  36-00 

15  N    210  ....  3317  3319 

19  H    19  ....  300  301 

22  O    176  ....  27-81  2780 


3C»»N»H»0».2C*H«0» 633     ....  lOO'OO     lOO'OO 

Tartrate  of  Ouanine.  —  Separates  from  a  dilute  and  strongly  acid 
solution,  in  yellowish  radiated  nodules,  which  may  he  dried  at  100*,  mud 
do  not  give  off  anything  even  at  1^0^ 

CryMtali.  Unger. 

46  C 276  ....  34-98  3478 

15  N    210  ...  26-62  2643 

31  H    31  ....  3-93  3-98 

34  O 272  ....  34-47  34-81 

3C>»N»H»0«,2C«H«0"+4Aq.     789     ....  10000     10000 


Appendix  to  Ouanine. 

Peroric  Acid. 

Unoer.     Ann.  Pharm.  59,  69. 

Fo}tnation  and  Pi'f parat ton. '^  An  intimate  mixture  of  3  pts.  guanine 
and  9  pts.  chlorate  of  potash  is  set  aside  with  25  pts.  water  and  30  pts. 
hydrochloric  acid.  At  first  the  mixture  hecomes  solid,  from  formation  of 
hydrochlorato  of  guanine,  then  dissolves  gradually,  with  evolution  of 
chlorous  acid  gas,  and  in  the  course  of  24  hours,  yields  crystals  of 
peruric  acid.  To  free  these  crystals  from  an  admixed  amorphous  suh- 
stance,  they  are  dissolved  in  hot,  very  dilute  ammonia;  the  hot  solution 
mixed  with  nitrate  of  silver,  and  quickly  filter^  from  the  precipitate  of 
silver  oxide  and  amorphous  matter;  the  filtra^e  slightly  supersaturated 
with  nitric  acid;  and  crystals  of  the  pure  acid  obtained  on  cooling. 

Properties.  Colourless,  shining,  short,  oblique  rhombic  prisms  or 
plumose  crystals,  which  are  inodorous,  tasteless,  grate  between  the  teeth, 
and  redden  moist  litmus  paper, 

At  100^  Unger. 

IOC  60  ....  3109    31-12 

4  N 56  ....  2901 

5  H 5  ....       2-59     2-60 

9  0 72  ....  37-31 

193    ....  10000 

The  acid  subjected  to  dry  distillation,  gives  off  water  and  a  large 
quantity  of  cyanic  acid,  and  leaves  a  slowly  combustible  charcoal. 

Comhinatiom,  The  acid  dissolves  slowly  in  water.  It  dissolves  easily 
and  abundantly  in  caustic  alkalis  and  their  carbonates;  its  solution  in 
ammonia  does  not  precipitate  chloride  of  barium  or  chloride  of  calcium, 
and  when  left  to  evaporate  freely,  leaves  crystals  of  peruric  acid  free 
from  ammonia. 


after  waahing,  dries  np  to  a  white,  loosely  cohereut  powder,  whiuh  does  not 
blacken  when  exposed  to  light,  and  after  drying  at  100°,  contains  66'3 
p.  0.  silver.  If  the  acid  liquid  above  the  precipitate  be  exactly  neutralised 
with  ammonia,  and  then  Kept  at  a  lukewarm  temperature  fur  24  hours, 
during  all  which  time  it  remains  neutral,  a  precipitate  is  obtained,  which, 
when  wasbed  and  dried  at  lOO",  exhibits  the  following  composition: 

Uoger. 

Id  C  „ 60    ...,     H'74     13-40 

4N 56    ....     I3-7fi     12-71 

SH 3    ....      0-73    0-86 

a  Ac- 216     „..     9307     56-83 

9  0  72     ....     17-70    16-20 


407     ....  lOO'OO    100-00 

[Evan  if  the  diffisreace  bttwwn  tlie  analjni  and  the  formala  of  thU  talt  csn  bs 
eiplauied  bj  tbe  presence  of  an  eicess  of  oiide  of  utTcr,  the  iiiiprobabilit;r  both  of  thii 
fbrmnla  aod  that  of  tbe  f>M  acid,  uerectheleu  readera  a  repetitioD  of  the  analjiU 
deainble.] 
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Page  130. 

Actum  o^  Tm-eklonde  of  Phogpkoi-ut  on  AleohoU,  Etkcrt,  Adds,  Ac.  — 
1.  Tercbtoride  of  phoapliorua  decomposes  Vinic  etfier  at  &  temperature 
of  1 80°  to  200°,  with  formation  of  chloride  of  ethyl  and  phosphorous  acid : 

3CH>0  +  PCI'  =  3C*H'C1  +  P0». 

Anhydrous  ether  mixes  with  tercbloride  of  pbosphorua  at  ordinary 
temperatures,  without  sensible  iucrea^e  of  beat;  but  the  presence  of 
water  or  alcohol,  in  quantities  hoirever  small,  causes  ma  extremely 
violent  reaction.  When  the  anhydrona  ether  and  the  terchloride  are 
heated  together  to  the  above  temperature  for  '20  hours,  in  a  sealed  tube, 
the  tube  becomes  covered  with  a  thick  crust  of  phosphorous  acid,  mixed 
however  with  pliosphoric  acid  and  red  phosphorus,  resulting  from  the 
decomposition  of  the  phosphorous  acid  at  the  high  temperature;  and  on 
opening  the  tube,  a  large  quantity  of  hydrochloric  ether  escape?  with 
rapidity.     No  hydrochloric  acid  appears  to  be  formed. 

2.  With  absolute  jliiwAoi,  terchloride  of  phosphorus  forms  hydrochloric 
acid,  phosphorous  acid,  and  chloride  of  ethyl,  just  as  it  would  with  a 
mixture  or  ether  and  water,  and  the  phosphorous  acid  afterwards  acts 
npon  another  portion  of  the  alcohol,  forming  tribasio  phosphite  of  ethyl 
(ix.  360)  aad  hydrated  phosphorous  acid;  thus : 

3(C*H'0,HO)  +  2PCf  -  3Ha  +  2P0'  +  SC'H'Cl 
and 

3CCH'0,H0)  +  2PO>  -  SCH'O.PO'  +  3H0,P0». 

When  the  terchloride  is  dropt  into  absolute  alcohol,  a  violent  action  takes 
place,  even  if  the  retort  is  immersed  in  a  freezing  mixtniej  hydicchlorio 
acid  is  evolved  at  the  first  instant,  but  its  evolution  soon  oeases,  recom- 
mencing however  on  the  application  of  heat.  The  residue  in  the  retort 
yields  the  phosphorous  ether  by  distillation,  in  the  form  of  a  very  fetid 
liquid,  having  an  alliaceous  odour.  The  quantity  of  this  ether  pTodooad 
ie  nowerer  but  small. 

3.  ATihffdrout  acetic  add  and  terchloride  of  phosphorn%  in  the  ratio 
of  3  At.  CH'O'  to  1  At.  PCI',  heated  in  a  sealed  tube  placed  in  the 
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4.  Eydraied  aeetie  acid  aots  with  teroUoride  of  phospkorai,  just  like 
a  mixture  of  the  anbjdroas  acid  and  water : 

3(HO.C*H»0«)  +  2PCl»  -  3HC1  +  2PO»  +  3C<H»0=C1. 
The  action  commences,  even  at  ordioarj  temperatures,  with  evolation 
of  hydrochloric  acid.  On  heating  the  mixture  in  a  sealed  tube,  it  soon 
became  turbid,  and  the  decomposition  was  completed  between  30°  aud 
40°.  On  opening  the  tube,  a  torrent  of  hydrocbloric  acid  was  evolved^ 
and  the  liquid  yielded  a  distillate  of  cbloride  of  otbyl,  with  a  residue  of 
hydrated  pbosphorons  acid.  Terchloride  of  phosphorus  appears  to  act 
in  a  similar  manner  on  all  the  monobasic  acids. 

5.  Acetate  of  Ethyl  and  terchloride  of  phosphorus  decompose  each 
other  between  160°  and  180%  forming  chloride  of  ethyl,  chloride  of 
othyl,  and  phosphorous  acid : 

3(C<H»O,C*H»O0  +  2PCP  -  3C<H*C1  +  3C<H»0»C1  +  2P0*. 

No  action  takes  place  in  the  cold  or  at  100^;  but  at  the  temperature 
above  mentioned,  the  tube  becomes  coated  with  phosphorous  acid,  and 
the  action  is  complete  in  about  24  hours.  (A.  Bechamp,  Compt.  rend. 
40,  944;  41,  23.) 

From  these  experiments,  B6champ  couclndes  that  alcohol  and  the 
ethers  of  the  monobasic  acids  are  compounds  of  the  same  order,  and 
formed  by  the  union  of  oxide  of  ethyl  with  water,  or  with  the  anhydrous 
acid;  moreover,  that  the  hydrated  and  anhydrous  monobasic  acids  stand 
to  one  another  in  the  same  relation. 


Page  179. 

Organic  Bases  containing  Phosphorus. 

A.  CAHOtua  &  A.  W«  HoFMANM.     CompL  rend.  41,  831;  Chem,  Gau 
1855,  11. 

P.  Thenard  (vii.  328),  by  acting  upon  phosphide  of  calcium  with 
chloride  of  methyl,  obtained  certain  compounds  containing  methyl  and 
phosphorus,  vis.  P'Me,  PMe*,  PH'Me  and  PMe*.  Cahours  and  Hofmann, 
oy  following  a  similar  mode  of  proceeding,  with  phosphide  of  sodium  and 
iodide  of  methyl,  have  also  obtained  the  compounds  PMe*  and  PMe',  and 
likewise  PMe^I,  a  beautifully  crystallised  substance,  corresponding  with 
iodide  of  tetramethylium.  This  mode  of  preparation  however  is  difficult 
and  dangerous,  inflammable  and  detonating  compounds  being  formed, 
and  complex  prodncts  obtained,  which  are  very  difficult  to  separate. 

[F.  Berl6  {J,  pr,  Chem.  66,  78),  by  acting  upon  phosphide  of 
sodium  with  iodide  of  ethyl,  has  obtained  triphosphethylaniine  (or 
trieihyphoephine)y  PAe',  in  the  form  of  a  yellow,  strongly  fuming  liquid, 
which,  when  heated  with  iodide  of  ethyl,  forms  a  crystalline  mass, 
consistiug  of  PAe*I,  (iodine  by  analysis  45*5  and  47-8  p.  c;  by  calcu- 
lation 46*3).  —  A  better  result  was  obtained  by  heating  a  mixture  of 
phosphorus,  sodium,  and  iodide  of  ethyl,  in  a  sealed  tube.  The  resulting 
crystalline  mass,  purified  by  recr3r8tallisation,  first  from  alcohol  and 
ether,  then  from  water,  yielded  needles  containing  67'8  p.  o.  iodine;  the 
formula  PAe'I,HI  requires  67*2  p.  c.     On  trying  the  same  experiment 


form  any  basic  coinpoiind.  (Berl^.)] 

A  better  mode  of  preparation  is  farnlshed  by  the  action  of  terchloride 
of  pbosphorus  on  lincmetliyl,  zincetbyl,  and  zincamyl.  Wbea  one  of 
tbese  substances  ia  pbiced  lu  a  U-tube  filled  with  carbonic  acid,  and 
vapour  of  terchloride  of  phosphoras  passed  through  it,  the  mass  becomes 
etronely  heated,  and  a  viscous  substance  is  formed,  which  solidiQes 
coiupielely  on  cooling.  This  solid  maaa  is  a  compound  of  chloride  of 
zinc  with  tripbosphomethylamiDe,  tripboaphethylamiue,  triphosphamyl- 
amine,  &c.,  e.g. 

PCH  +  3CH"Zn  -  3ZdCI  +  P(CH»)'. 

These  compounds,  distilled  with  an  excess  of  strong  potash- solution, 
yield  chloride  of  potassium  and  zincate  of  potash,  which  remain  in  the 
retort,  and  volatile  oily  distillates,  having  a  peculiar  odour  something 
like  that  of  the  arsenic  bases,  possessing  very  decided  alkaline  properties, 
and  consisting  of  triphoap  bo  methyl  amine,  &c.  These  bodies  form  with 
acids,  cry  stall  isable  and  very  soluble  salts.  Their  hydroohlorates  form 
with  bichloride  of  platinum,  orange-coloured,  very  soluble  compounds, 
which,  by  slow  evaporation,  may  be  obtained  in  beautiful  cryatals. 

Triphosphomethylamine  in  contact  with  iodide  of  methyl,  becomes 


slrODely  heated,  and  yields  a  concrete  substance,  a  considerable  portioi 
of  which 'dissolves  in  alcohol,  and  separates  out  on  evaporation  in  long 
white  needles  of  wdidt  of  tetrapkotphomethylmm,  P(C*H')*I.  —  Iodide 
of  ethyl  acts  in  the  same  manner,  but  less  energetically,  forming 
P((?H')'JC*H')I,  which  is  isomorphous  with  the  preceding. — In  like 
manner,  iodide  of  amyl  forma  P(CH')'(C'°H")I. 

Triphosphetbylamine,  treated  in  a  similar  manner  with  the  iodides 
of  the  alcohol-radicals,  yields  the  componnds  PAe*MeI,  PAe'I,  PAe'Aml. 
The  second  of  these  componnds  forma  very  fine  crystals.  — Triphospha- 
myl&miue  also  yields  corresponding  componnda. 

All  theae  iodides  are  easily  decomposed  by  oxide  of  silver,  yielding 
hydrated  oxides,  which  neutralise  b^drocblorio  acid,  and  form  beaDtifiu 
crystalline  compounds  with  bichloride  of  platinum,  e.  g.,  P(CH*)*C1, 
PtCl'. 

The  preceding  iodides,  treated  with  nitrate,  snlphate,  £c.  of  silverj 
yield  iodide  of  silver,  and  the  oorresponding  salts  of  the  phosphorua- 
bases. 

Terchloride  of  arsenic  acta  upon  sino-methyl,  &c.  in  the  same  manner 
as  terchloride  of  phosphorus,  yielding  triar»enm£lkylaviiri,e,  triartenetkyl- 
amine,  &a.  Chloride  of  bismuth  appears  to  act  in  the  same  manner. 
(Cahours  &  Hofmann.) 


Page  257. 

Oxide  of  Mahyl.  —  Gaseous  oxide  of  methyl  (hydrate  of  methylene) 
liqueRes  when  passed  into  a  tube  cooled  to  —  36°  by  a  mixture  of  snow 
and  chloride  of  calcium.  The  resulting  liquid  distils  at  —  21°,  and 
disappeara  completely,  reproducing  the  original  gas.  During  the  lique- 
faction, a  few  small  bubbles  of  gas  are  evolved,  consisting  of  oxide  of 
carbon,  formed  in  the  pre|>aration  of  the  methylic  ether  by  the  action  of 
eulphnric  acid  on  wood-spirit.  (Berthelot,  ^.  Ann.  Ckim.  Fhyt.  44,  346.) 


Page  285. 

Selenmethyl.    CH»Se. 

F.  WbnLBB  &  J.  Deaw.     Ann.  Pharm.  97,  5. 

Preparation.  By  diatilliD^  a  solution  of  sulpbometbylate  of  baryta 
witb  eelenide  of  potassinm.  S«leiiiuni  was  converted  into  Belenions  acid 
hy  oxidation  witli  nitric  aciil;  the  solalion  evaporated  to  complete  dry- 
ness, and  till  the  selenioas  acid  begun  to  sublime;  the  acid  dissolved  in 
water,  and  neutralised  wilb  carbonate  of  potasb;  a  suffident  qunntity  of 
fine  charcoal -powdur  efaaken  into  the  liquid;  and  the  whole  evaporated 
to  dryness.  The  mixture  was  then  transferred  to  a  glass  retort,  and 
gradually  heuted  over  a  charcoal  £re,  till  tbe  selenite  of  potash  was 
reduced  to  selenide  of  potassium,  which  reductioo  took  place  at  a  tempe* 
rature  conGiderably  below  redness,  suddenly,  and  with  bright  incan- 
descence and  serai-fusion  of  the  mass.  After  complete  cooling,  the  retort 
was  broken,  tbe  mass  added  to  the  solution  of  sulpbometbylate  of  baryta, 
the  mixture  quickly  ilistilled,  and  tbe  product  purified  by  redistillation. 

PropertUi.  Reddish  yellow,  very  mobile  liquid,  heavier  than  water 
and  insoluble  therein.  Its  odour  is  as  disagreeable  as  that  of  snlphetliyl, 
tellnretbyl,  &c.     It  is  very  inQammable,  and  bums  with  bluish  selenium' 

MeAf/lotelenicut  acid.  CH'Se'O'  =  C'H*0',2SeO'.  —  Selenmethyl  is 
readily  dissolved  by  nitric  acid,  with  evolution  of  heat.  The  solution 
does  not  yield  any  precipitate  with  hydrochloric  acid;  sulphurous  acid 
reduces  selenmethyl  from  it,  in  the  form  of  an  oily  liqnid.  On  atteinpt- 
iug  to  concentrate  the  solution  by  evaporation,  nitric  oxide  is  sometimes 
evolved,  and  a  vety  violent  action  takes  place,  which  may  increase  to 
Gucb  a  degree  as  to  set  fire  to  the  liquid,  and  decompose  it  completely, 
with  evolution  of  vapoors  which  are  intolerably  irritating  to  the  eyes. 
But  by  very  carefully  regulating  the  heat,  the  solution  may  be  concen- 
trated to  a  syrup;  it  then  on  cooliug  yields  beautiful  groups  of  colourless 
prisms,  and  the  entire  mass  suddenly  solidifies  in  tbe  crystalline  form. 

The  crystalline  body  thus  obtained  is  metbyloselenioua  acid.  It  bae 
a. strong  acid  renction,  an  unpleasant  odour,  and  persistent  metallic  taste; 
deliquesces  in  the  air;  dissolves  readily  in  water  and  alcohol;  melts 
at  122°;  solidifies  again  In  the  crystalline  form;  and  when  heated  in  the 
uir,  bums  with  the  blue  fiarae  of  selenium.  When  heated  in  a  tube, 
it  gives  off  ve^  irritating  vapours,  and  yields  a  reddish  yellow  oil, 
together  with  fused  selenmm.  Hydrochloric  acid  dues  not  alter  the 
solution;  sulphurous  acid  throws  down  from  it  a  very  dark  yellowish  red 
fetid  liquid,  probably  biselenide  of  methyl. 

With  Ammonia  tiie  acid  forms  a  crystallisahle  salt,  from  whose  solu- 
tion chloride  of  barium  throws  down  the  Tuethyloieleniit  of  baiyta,  in  the 
form  of  a  white  cn'stalline  precipitate. 

Silver-tall.  C*H'AgO»,2SeO*.  —  Obtained  by  saturating  tbe  acid  with 
carbonate  of  silver.  Sparingly  soluble  in  cold  water;  from  a  solution  pre- 
pared at  the  boiling  beat,  it  separates  in  groups  of  beautiful  prisms, 
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having  a  glassy  Instre.  When  exposed  to  light  or  heated,  it  qnieklj 
blackenSy  and  selenide  of  silver  is  reduced,  even  from  its  solution,  by 
continued  heating.  Heated,  even  slightly  in  a  glass  tnhe,  it  yields 
selenium  and  selenide  of  silver.  Two  silver-determinations  gave  45-8 
and  45 '9  p.  c.  silver,  whereas  the  formula  requires  43*2  p.  c;  but  the 
precipitated  chloride  of  silver  was  always  black  after  fusion,  from  the 
presence  of  selenide  of  silver,  a  selenium-compound  being  precipitated 
simultaneously  with  it. 

ChlorcmdhyloseUnioui  acid,  —  CH^C10,2Se(P.  —  A  solution  of  me- 
thyloselenious  acid,  mixed  with  hydrochloric  acid  and  evaporated,  yields 
beautiful  transparent  prisms  of  the  chlorinated  acid,  which  do  not  deli- 
quesce on  exposure  to  the  air.  The  acid  has  a  very  unpleasant  taste  and 
odour.  It  melts  between  ^H^  and  90""  into  a  brown  oil,  therefore  with 
partial  decomposition,  and  afterwards  solidifies  in  the  amorphous  state. 
When  heated  in  a  tube,  it  yields  reduced  selenium  and  a  yellow  oil. 
Dissolves  readily  in  water  and  alcohol.  Sulphurous  acid  added  to  the 
solution,  throws  down  a  dark  red  oil.  Has  a  strong  acid  reaction;  but 
in  contact  with  bases,  it  is  decomposed,  with  formation  of  a  chloride  and 
a  methyloselenite;  e,  g,  with  oxide  of  silver  : 

C»H*C10.2ScO»  +  2AgO  -  A«a  +  C>H>AgO*,2SeO> -h  HO. 


2C  . 
4H 
CI. 
2Se. 
50. 


Wdhler  &  DMn. 

120 

....      7-0    7-2 

40 

....      2-3     3-3 

35-4 

....     20-7     20-4 

80*0 

....     46-7     457 

400 

....     23-3 

C*H<ClO,2ScO*  171-4    ....  100-0 

(Selenide  of  ethyl,  C^H*Se,  probablj  totmi  a  similar  chlorinated  acid.  At  all 
CTents,  the  crystala  which  Joy  obtained  (viii,  357)  by  learing  chloride  of  aeleaethyl  in 
contact  with  a  mixture  of  nitric  and  hydrochloric  acidi  exhibited  a  composition  not 
differing  greatly  from  the  formula  C^H«C10,2SO*,  which  requires  12*9  p.  c.  C,  3-2  H 
and  19-1  CI.) 

Briymomethyloselentcua  cuid.  —  C^H*BrO,2SeO*.  —  Produced  when  a 
solution  of  the  chlorinated  acid  is  mixed  with  hydrobromio  acid  and 
evaporated.  Crystallises  in  yellowish  prisms,  ana  fuses  readily  into  a 
liquid  haying  the  apearance  of  bromine. 

lodomethyhHlenioui  acid. —  C*H«IO,2SeO».  —  Obtained  by  mixing 
the  chlorine-compound  with  hydriodic  acid  or  iodide  of  potassium.  Forms 
a  heavy  black  liquid,  bavins  a  greenish  metallic  lustre,  and  solidifying 
after  awhile  in  the  crvstalline  form.  Has  a  very  unpleasant  odour. 
Dissolves  readily  in  hydriodic  acid  and  in  iodide  of  potassium.  Dissolves 
also  in  alcohol;  and  when  the  alcoholic  solution  is  left  to  evaporate,  the 
compound  volatilises  completely  without  leaving  any  residue.  (Wbhler 
&  Dean.) 
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Telluromethyl.    C*H»Te. 

P.  WoHLER  &  J.   Dean.     Ann,  Fharm.  S3,  233;  Chem,  Soc,  Qu,  J, 
S,  164. 

Formation  and  Preparation.  By  distilliog  telluride  of  potassium 
with  sulphomethylate  of  baryta,  the  distillation  being  continued  as  long 
as  drops  of  oily  liquid  pass  over  with  the  water,  and  the  process  con- 
duct^ altogether  as  for  the  preparation  of  tellurethyl.  (viii.  383.) 

Properties.  Pale  yellow  mobile  liquid,  which  sinks  in  water,  and 
does  not  mix  with  it  Boils  at  82°,  forming  a  yellow  vapour  like  tellu- 
rium itself.  Has  an  extremely  disagreeable  alliaceous  odour,  which  is  so 
intense  and  persistent,  that  even  the  breath  is  affected  by  it  after  some  time. 

Calculation. 

2C  12  ....  15-19 

3  H 3  ....  3-80 

Te 64  ....  81-01 

C^HTTe    79    ....  10000 

Decompodtions.  Telluromethyl  fumes  in  the  air  from  oxidation. 
When  set  on  fire,  it  burns  with  a  bright  bluish-white  flame,  diffusing 
white  fumes  of  tellurous  acid.  Strong  nitric  acid  oxidises  it,  with  evolu- 
tion of  nitric  oxide. 

Combinations.  Telluromethyl  behaves  with  oxygen,  chlorine,  &c. 
like  a  radical  or  a  metal,  forming  a  basic  oxide  and  analogous  haloid- 
compounds. 

Oxide  of  TellurometJiyl.  C*H'Te,0.  —  Obtained  by  decomposing  the 
chloride  or  iodide  with  oxide  of  silver.  Either  of  these  compounds  is 
moistened  with  water,  and  oxide  of  silver,  recently  precipitated  by  barjrta- 
water  and  well  washed,  added  in  excess,  whereupon  decomposition 
begins  immediately,  and  the  mass  becomes  spontaneously  heated.  The 
filtrate  contains  the  oxide  in  solution. 

Oxide  of  telluromethyl  is  indistinctly  crystalline  when  dry.  Has 
an  abominable  taste,  but  is  inoilorous.  Deliquesces  in  the  air  like  potash, 
and  absorbs  carbonic  acid.  Its  a'aueous  solution  is  strongly  alkaline  to 
test-paper;  eliminates  ammonia  from  sal-ammoniac,  even  at  ordinary 
temperatures,  and  forms  a  blue  precipitate  with  sulphate  of  copper. 
Sulphurous  acid  added  to  the  solution  immediately  throws  down  telluro- 
methyl, in  the  form  of  an  oily  stinking  liquid;  hydrochloric  acid  preci- 
pitates the  white  chloride;  hydriodic  acid  the  red  iodide.  On  saturating 
the  aqueous  oxide  with  sulphuretted  hydrogen,  a  slight  milky  turbidity 
is  produced;  and  on  distilling  the  liquid,  white  sulphur  separates  out, 
and  a  yellow  oil  passes  over,,  which  appears  to  be  merely  reduced 
telluromethyl. 

Stdphaie  of  Telluromethyl,  formed  by  directly  saturating  the  base 
with  the  acid,  crystallises  in  very  regular  transparent  cubes  of  consi- 
derable size.     It  dissolves  readily  m  water,  but  is  insoluble  in  alcohol. 

Iodide.  —  When  colourless  hydriodic  acid,  or  iodide  of  potassium,  is 
dropt  into  a  solution  of  nitrate  of  telluromethyl,  a  precipitate  is  formed 
of  a  bright  lemon-yellow  colour,  but  changing  in  a  few  seconds  to  ver- 
million-red.    If  the  solutions  are  mixed  warm,  the  precipitate  exhibits 
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at  once  a  red  eoloar  and  crystalline  structure.  When  dry,  it  forms  a 
verniillion-coloured  powder. —  The  compound  dissolves  sparingly  in  cold, 
much  more  freely  in  hot  water,  and  abundantly  in  hot  alcohol,  fomiing- 
a  reddish  yellow  solution.  From  both  solutions,  it  crystallises  in  sniail 
shining,  vemiillion-coloured  prisms,  which  are  largest  when  they  sepa- 
rate from  the  alcoholic  solution.  They  yield  an  orange-yellow  powder. 
Under  the  microscope,  they  appear  orange-yellow  by  transmitted  light, 
but  certain  fares  exhibit  a  fine  blue  surface-colour.  —  It  appears  to  be 
dimorphous,  like  iodide  of  mercury;  for,  on  mixing  the  cooled  alcoholic 
solution  with  about  an  equal  Tolume  of  water,  the  iodide  is  precipitated, 
of  a  lemon-yellow  colour;  but  in  a  few  minutes,  a  movement  of  the  par- 
ticles is  observed  throughout  the  liquid,  and  the  precipitate  soon  assumes 
the  character  of  vermillion-coloured,  crystalline  laminae.  The  yellow 
variety  cannot,  however,  be  obtained  in  a  permanent  form;  for  the 
alcoholic  solution  yields  red  crystals  by  evaporation,  and  the  compound 
cannot  be  melted  without  decomposition.     Even  at  130°,  it  is  convert^ 

into  black  iodide  of  tellurium. 

Wohler  &  Dein. 

2  C 12     ....       5-8C     5-40 

3  H     3     ....       l-AO     1-61 

Te  64     ....     31-22     31-24 

1 126     ....     61-46     61-54 

C?H>Tel 205     ....  100*00     99-79 

Bromide,  CH'TeBr. — Prepared  like  the  chloride,  which  it  closely 
resembles,  and  with  which  it  is  probably  isomorphous.  Forms  shining, 
colourless  prisms,  which  melt  at  89^ 

Chloride,  C^H^TeCl.  —  Obtained  as  a  thick  white  precipitate,  resem- 
bling chloride  of  lead,  on  adding  hydrochloric  acid  to  a  solution  of  the 
nitrate.     Redissolves  when  heated,  and  crystallises  on  cooling   in  long 

thin  prisms,  like  corrosive  sublimate.  When  prepared  from  the  amorphoos 
nitrate  (tn/*.),  it  contains  telluroas  acid,  miied  or  combined.     Melts  at  97*5^,   but 

appears  not  to  be  volatile  without  decomposition.  Solidifies  from  fusion 
in  a  mass  having  a  highly  crystalline  structure.  Does  not  distil  over 
with  water,  but  its  heated  aqueous  solution  has  a  faint  alliaceous  odour. 
Does  not  form  any  precipitate  with  bichloride  of  platinum.  Dissolves 
readily  in  alcohol. 

Oxychloride.  C»H»TeCl,C?H''TeO.— Formed  by  dissolving  the  chloride 
in  ammonia.  On  evaporating  and  digesting  the  residue  of  sal-ammoniac 
and  oxychloride  in  alcohol,  the  latter  dissolves  and  separates  from  the 
solution  in  short  colourless  prisms.  Hydrochloric  acid  added  to  the 
solution  precipitates  the  chloride. 

Sulvhochhride.  C«H3TeS,C»H'TeCl  ? — Sulphuretted  hydrogen  passed 
througn  a  solution  of  the  chloride,  forms  a  white  flocculent  precipitate, 
which  afterwards  turns  yellowish,  the  liquid  at  the  same  time  acquiring 
an  extremely  repulsive  odour.  If  it  be  then  distilled,  there  passes  over 
with  the  water,  a  heavy  oily  liquid,  having  ^  reddish  yellow  colour  and 
extremely  offensive  odour,  and  yielding  sulphuric  acid  when  oxidised 
with  aqua-regia. 

NUraU,  CH»TeO,NO''.  —  Tellurom ethyl,  heated  with  moderately 
strong  nitric  acid,  dissolves  partially  at  first,  with  reddish  yellow  colour; 
but  after  a  while,  a  violent  reaction  ensues,  attended  with  evolution  of 
nitric  oxide^  and  a  colourless  solution  of  the  nitrate  is  obtained^  which  by 


on  er»po™iion,  not  in  cryitals,  but  in  llie  form  of  m  trantpnirnt  amoqihoni  nnsi,  non. 
taining  lelturons  »ciJ.  mijed  or  combinfd,  onil  srisin^  prolialily  from  decompOBilion  of  ■ 
portion  of  the  ttlluromMhjI.  —  The  nitrate  decomposes  with  oxploaion  if 
heated.  It  diaeolres  readily  lo  water  and  alcohol.  The  nqaeous  Eolution, 
mixed  with  hydrtodic,  hydrobromic,  or  hydrochloric  acid,  yields  a  pre- 
cipitate of  the  iodide,  bromide,  or  chloride  of  tell iiroiu ethyl. 

Oxide  of  tel I uro methyl  dissolted  in  hydrocjanio  »dd  does  not  form  n  e^oitWe  of 
telluromethjl ;  on  evaponitiiig  the  lolution,  (he  bale  rcmiina  in  its  ortginal  (tate, 
(WUbbr  &  Dean.) 

Pago  28T. 

Chloride  cf  Methyl.  —  Gaseous  chloride  of  methyl  for  hydrochlor&te 
of  methylene)  liqoefiea  at  —36°,  without  nny  evolution  of  gas.  The 
resulting  lifjuid  boils  at  —22°,  reproduciog  the  gas;  and  by  the  time  the 
temperature  haa  risen   to  —20°,  nearly  the  whole   has  distilled  over. 

A  imsU  qnaaCitj  of  a  liquid,  liOKever,  generall;  rtmiiiiii,  free  from  cblorine,  iajolubJe 
in  water,  and  probably  anting  from  loine  impurity  in  the  nood-lpirit. 

Chloride  of  methyl  passed  through  a  glass  tube  filled  with  pumic&- 
stone  and  heated  to  dull  redness,  scarcely  undergoes  any  decomposition; 
at  a  bright  red  heat,  an  abundant  deposit  of  charcoal  is  formed  on  the 
puniice-stooe,  and  a  liquid  condenses  beyond  the  tube.  Tlie  gaseous  pro- 
ducts are  comparatively  small  in  quantity  {compare  Tii,  287.)  The  gases 
obtained  both  at  the  anil  and  at  the  bright  red  heat,  were  found,  after 
being  washed  with  a  large  quantity  of  water,  to  undergo  Miarcely  any 
diminution  by  the  action  of  bromine.  — 100  pts.  of  the  gaa  collected  at  ft 
dull  red  heat,  yielded  74  pts.  of  carbonic  acid;  the  total  absorption 
amounted  to  229  pts.  —  100  pts.  of  the  gas  collected  at  a  bright  red  heat, 
yielded  73  pts.  of  carbonic  acid;  the  total  absorption  amounted  to  232  pts. 
This  gas,  treated  with  bromine  and  then  analysed  again,  yielded  the  same 
results.  Hence  the  gaa  contains  53  p.  c.  marah-gns,  18  caibonie  oxide, 
and  27  hydrogen.  The  oxide  of  carbon  is  probably  due,  either  to  a  smull 
quantity  of  moisture,  or  to  the  formation  of  a  amajl  quantity  of  oxide  of 
methyl,  together  with  the  chloride.  (Bertbelot,  N.  Ann.  CMm.  Phyi. 
44,  349.) 


Page  306. 

Spotttaneoiu  Deeompotitton  of  SvljikomelhylaUt,  —  A  mixture  of  the 
dry  crystallised  eulphomethylates  of  baiyta  and  litnc,  set  aside  in  a 
loosely  stopped  bottle  and  exposed  to  daylight  for  22  months,  was  found 
to  ha7e  diminished  in  bulk  by  one-third,  the  upper  portion  of  the  contents 
l>eiog  a  rellowish  acid  liquid  of  disagreeable  odour,  the  loner  a  white 
apparently  amorphous  aubslance,  surmounted  by  a  crystalline  crust,  from 
which  sprung  numerous  distinct  crystals,  having  their  summits  turned 
towards  the  (light.  —  These  crystals  consist  of  sulphate  of  lime, 
CaO,SO'-t-2Aq;  they  belong  to  the  oblique  prismatic  system;  their  hard- 
ness is  between  1'5°  and  2°;  ap.  gr.  between  2'2t  and  2'3525;  lustre 
pearly  in  some  aspects,  vitreons  in  others.  The  crystalline  crnst,  from 
which  the  prismatic  crystals  rose,  also  consisted  of  this  salt.  The  white 
amorphous  powder  was  sulphate  of  baryta,  intermixed,  howererj  with 
botryoTdal  maasea  of  gnmulai  sulphate  of  lime,  S(CaO,S0')  -(-  Aq. 


496  ADDITIONS  TO  VOL.  VII. 

The  yellow  liquid  was  a  mixtare  of  snlphoyinio  and  solpbiirio  add^, 
with  water  and  a  small  qaantitj  of  an  oily  odorous  liqaid.  When  neutralised 
with  carbonate  of  baryta^  it  yielded^  after  separation  of  the  sulphate  of 
baryta,  and  subsequent  evaporation  and  recrystallisatiouy  crystals  of  sul> 
phomethylate  of  baryta,  which,  when  dried  between  paper^  were  found 
to  contain  88*66  p.  c.  baryta,  agreeing  with  the  foruiula  CH'Ba0^2SO' 
+  2Aq,  which  requires  38*76  p.  c.  The  same  salt,  dried  at  100^  con- 
tained 42*60  p.  0.  baryta,  agreeing  with  the  formula  C*H'BaO',2SO',  which 
requires  42*65. —  The  saturated  solution  of  this  sulphomethylate  is  not 
altered  by  prolonged  ebullition,  and  the  crystals  nuiy  be  heated  to  100^ 
without  becoming  acid  or  otherwise  decomposing.  It  this  respect,  the 
salt  differs  remarkably  from  the  ordinary  sulphomethylate  of  baryta 
(vii,  306),  although  agreeing  with  it  in  constitution;  it  is,  in  ^act,  the 
homologue  in  the  methyl-series  of  the  stable  sulphovinate  (parathionate) 
which  Gerhardt  {Gompt,  chim,  1845,  176)  obtained  by  repeatedly  boiling 
and  neutralising  with  carbonate  of  baryta,  the  aqueous  solution  of  the 
ordinary  sulphovinate,  and  which  has  more  recently  been  identified  by 
Bert^elot  (iV.  Ann.  Chim.  PhyB.  45,  392)  with  the  sulphovinate  obtained 
by  saturating  with  carbonate  of  baryta  the  mixture  of  4  vol.  sulphuric 
acid  and  1  vol.  alcohol  used  to  prepare  defiant  gas,  or  the  solution  of 
that  gas  in  oil  of  vitriol.  This  view  is  further  confirmed  by  the  fact, 
that  protonitrate  of  mercury,  added  to  a  strong  solution  of  orainary  sul- 
phovinate or  sulphomethylate  of  baryta,  forms  a  grey  or  slaty  pre- 
cipitate; whereas,  with  Gerhardt's  parathionate,  with  the  sulphomethylate 
obtained  by  the  same  method,  and  with  the  stable  sulphomethylate  above 
mentioned,  the  precipitate  is  white.  The  acid  of  the  stable  sulpho- 
methylate may,  for  distinction,  be  called  ^Sulpkometkylic  acid.  (A.  H. 
Church,  PML  Mag.  [4],  10,  40.) 

Action  of  Water  on  Sulphometkylates.^' When  sulphomethylate  of 
silver,  iodide  of  methyl,  and  absolute  alcohol  are  placed  together  in  a 
sealed  tube,  and  somewhat  strongly  heated  in  an  oil-bath,  iodide  of  silver 
is  formed,  and  on  opening  the  tube,  a  certain  quantity  of  sulphomethylate 
of  methyl  may  be  obtained  by  distillation: 

^**'}2SO*  +  C»H»I  «  Agl  +  ^h'}^^^ 

This  sulphomethylate  of  methyl  appears  to  be  identical  with  the  sulphate 
of  methyl  obtained  by  distilling  wood-spirit  with  oil  of  vitriol.  Both 
these  products,  when  placed  in  water,  are  decomposed  slowly  at  ordinary 
temperatures,  but  almost  instantaneously  at  100°,  the  products  being 
methylic  alcohol  and  /3-sulphomethylic  acid. 

^11^280*  +  2H0  «  C'HW  +  ^H*^'}2S0 

In  whateyer  way  the  methylic  sulphate  may  be  prepared,  and  its  trans- 
formation in  contact  with  water  effected,  /S-sulphomethylic  acid  appears 
to  be  invariably  produced.  Only  in  one  instance  was  a  small  quantity 
of  acid  obtained  which  yielded  a  baryta-salt,  decomposible  at  lOO  . 
The  modified  sulphomethyiic  acid  is  obtained  in  the  purest  state  when 
sulphate  of  methyl  is  decomposed  by  water  at  the  ordinary  summer 
temperature ;  at  higher  temperatures,  secondary  products  are  also  formed. 
Sulphomethylate  of  ethyl  (or  sulphethylate  of  methyl),  treated  with 
water  in  a  similar  manner,  yields  methylic  and  vinic  alcohols,  together 
with  /3-sulphomethylic  and  ^-sulphovinie.  (parathionici)  acid: 

2(^J|I}2SO*)  +  4H0  -  C»H*0»  +  C^H«0«  +  ^^'j  2S0*  +  ^'2*|2SO< 


(Church,  FhU.  Mag.  [4],  11,  68.) 
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MdhyloUiramdpkurus  Add.  G*H*,4S0'.  —  Formed  by  the  action  of 
fuming  Bulphuric  acid  on  acetonitrile  (cyanide  of  methyl): 

C^H'N  +  SHSC  =  C»H*,4SO'  +  NH".SO<  +  2C0*. 

When  acetonitrile  and  fnming  snlphuric  acid  are  rapidly  mixed,  and  the 
liquid  rather  atronglr  heated,  carbonic  acid  is  abandantly  evolved;  and  the 
residual  mass,  which  is  tough  and  leeinons,  yields,  when  treated  with 
water  and  boiled  with  an  excess  of  carbonate  of  baryta,  a  magnificent 
crystallisation  of  methyloUlravtlphaU  of  baryta,  C*(H'Ba')lS0*+4Aq. 
This  is  a  very  stable  salt.  It  does  not  lose  weight  at  100°,  but  ^ves  off 
its  4  At.  water  at  170°.  No  further  alteration  takes  place  at  170°,  bnt 
at  a  stronger  heat,  the  salt  is  resolved  into  water,  sulphide  uf  barinm, 
eulphuruus  acid,  sulphur,  aud  carbonic  oxide. 

The  free  acid  is  obtained  by  precipitating  a  solution  of  the  barinm- 
Balt  with  sulphuric  acid,  or  by  decomposing  the  lead  or  silver  salt  with 
sulphuretted  nydrogen.  Crystalliees  in  long  needles,  very  solable  and 
deliqneecent.  Has  a  sharp  taste,  with  Somewhat  of  the  flavour  of 
tartaric  acid. 

Calettniilm. 

2C  12     6-82 

4  H  4     2-27 

4  SO»  160     90-81 

CHSiSO"   176    100-00 

Uij  be  reg&rded  aa  manih-gu  BESocUud  with  4  At.  anlpharic  add.  The  change 
which  the  acelic  molecule  undergoea  in  the  formation  of  thia  compound  under  the 
influence  of  aulphanc  acid,  ia  tlie  asDie  as  that  which  it  avffen  aoder  the  iafluence  of  an 
alkali.  In  both  caae*.  the  molecule  aplita  up  into  marah-gai  anil  carbonic  acid  (ix.  294)  ; 
onl;  in  the  latter  case,  it  ia  the  carbonic  acid  which  ia  fixed,  white  in  the  former,  the 
marah'gaa  remaina  In  combination, 

Ammmia-mit.  C'[H',(NH*)'],4SG'.  —  Obtained  by  neutralising  the 
acid  with  ammonia,  —  or  by  the  action  uf  fuming  sulphuric  acid  on 
acetamide  (is,  24fl),  which  differs  from  acetonitrile  only  by  2H0.  Crya- 
talliees  with  great  facility  in  colourless  priams,  sometimes  an  inch  long. 
They  are  anhydrous,  and  perfectly  stable  at  1 90°. 

SilwT-iaU.  C(H'Ag')4S0'.  — Obtained  by  digesting  oxide  of  silver 
with  the  aqneons  acid.  Forms  large  crystals,  which  dissolve  readily  in 
water,  but  are  insoluble  in  alcohol  and  ether. 

When  fuming  sulplincic  acid,  instead  of  being  suddenly  mixed  with 

acetonitrile,  is  added  to  it  in  small  quantities,  and  the  mixture  cooled 

after  each  addition,  a  different  action  takes  place,  the  nascent  acetic  acid 

simply  combining  with  3  At.  sutphuric  acid,  producing  the  ttUphacetK 

VI.L.  X.  2  k 


498  ADDITIONS  TO  VOL.  VII. 

acid  which  Melsens  ohtained  (viii,  436),  by  the  action  of  anhydrooB 
-sulphuric  acid  on  glacial  acetic  acid: 

Cm»N  +  2110  +  3HSO*  -  C<HK)*.2SO»  +  NHSSO*. 

Sulpbacetic  add. 

By  addition  of  water  and  saturation  with  carbonate  of  baryta,  crystals 
are  obtained,  consisting  of  sulphacetate  of  baryta.  (O.  B.  Bucktoa  & 
A.  W.  Hofmann,  Proc.  Roy.  Soc,  7,  544.) 


Page  381. 

Fenta-iodidf  qf  TetramethyUum.  (C*H*)*N,P.  —  An  alcoholic  solu- 
tion of  iodine  added  to  a  heated  solution  of  proto-iodide  of  tetramethyliam, 
throws  down  the  penta-iodide  in  an  abundant  crop  of  needles,  having  a 
metallic  Instre. 


8C  

N  

12  H 

48 

14 

12 

•  ••• 

•  ■•• 

•  ■a 

•  •■• 

6*82     .... 
1-99 

1-70     .... 
89-49     .... 

Wdtsiso. 
...,       6-89 

....      1*90 

5  1    

630 

....     89-05     88-32 

C*NH»I»    704    ....  100-00 

This  componnd  is  deconiposed  by  boiling  with  water,  yielding  a 
yellow  liquid,  from  which  white,  opaque,  well-formed  crystals  of  proto- 
lodide  of  tetramethylium,  C^NH^'I,  separate;  and  on  the  other  hand,  still 
higher  iodides  are  probably  formed.  The  crystals  of  the  proto-iodide 
yielded  by  analysis  9d'72  p.  c.  C,  6*28  H,  and  61*38  I;  the  formuU 
requiring  24  p.  c.  C,  6  H,  and  63  I,  (Weltzien.) 

Dfca-iodide  of  Tetramethylium.  (CH'/N,P.  —  On  adding  iodine  to 
a  boiling  solution  of  the  pentariodide  in  dilute  alcohol,  there  was  formed 
at  the  bottom  of  the  boiling  liquid,  a  melted  mass,  which  crystallised  on 
cooling,  and  gave  off  iodine-vapours  when  exposed  to  the  air. 


8  C 

48 

•••• 
■  ■•• 
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■••• 

3*60 

106 

0-90 

94*44 

Wftltrifr. 

N    

12  H    

14 

12 

10  I 

1260 

95-35 

C8NH»IW 

1334 

■  >•• 

100*00 

The  componnd  ammoniums  containing  4  At.  Me,  Ae,  6co.,  whose 
compounds  are  not  volatile,  and  whose  hydrated  oxides  bear  a  close 
resemblance  to  potash,  appear  to  be  the  only  ones  capable  of  forming 
these  periodides.  The  solution  of  iodine  in  iodide  of  potassium  may 
perhaps,  contain  similar  periodides  of  potassium.  (Weltzien,  Ann,  Phara^n 
91,  41.) 


Bronuiform..  C*HBr*.  —  In  the  preparation  of  bromine  from  the  lost 
portions  of  the  mother-liquor  obtained  froni  the  Schiinebeckealt-eprin;^, 
there  distiU  over,  together  with  the  free  bromine,  an  oily  liquid,  which, 
being  less  volatile  than  bromine  itself,  remains  in  the  first  of  the  series  of 
receivers  used  to  condeaee  the  products.  This  substaoce  was  formerly 
regarded  by  Hermann  as  a  deRmte  componnd  CHBr',  the  variations  in  its 
boiling  point  being  attrihoted  to  the  facility  with  which  it  decomposes; 
but  later  experiments,  performed  with  a.  lar);er  quantitv  of  material,  have 
shown  that  this  view  is  incorrect,  and  moreover  that  the  liquid  cannot 
be  brought  to  a  definile  state  by  fractional  distillation,  even  in  an 
atmosphere  of  carbonic  acid.  By  subjecting  the  liquid,  however,  to  the 
folloning  treatment,  a  definite  compound  is  obtained  from  it. 

The  oily  liquid  cooled  to  -  20'^  C,  by  a  mixture  of  ice  and  salt,  soli- 
difies for  the  most  part  in  white  shining  crystalline  lamince.  To  purify 
thu^e,  the  motherdiquur  ia  carefully  decanted,  the  crystals  melted,  again 
crystallised  and  separated  from  the  mother-liquor,  and  these  operations 
several  times  repeated.  The  solidified  mass,  after  being  freed  as  com- 
pletely as  possilile  from  the  mother-liquor,  is  then  introduced  into  a 
capacious  funnel,  in  the  apex  of  which  is  placed  a  small  perforated  filter. 
At  first  the  principal  part  of  the  mother-liquor  runs  off,  and  the  rest  ia 
displaced  by  the  liquid  proceeding  from  the  gradually  melting  crystals. 
The  proiluct  which  last  drips  from  the  melting  crystals  may  be  regarded 
as  perfectly  pure.  If  the  mothirr-liquor  obtained  as  above  l>e  again 
treated  in  the  same  manner,  ft  product  is  ultimately  obtained  which  no 
longer  cryetalliaes  at  -  20°  C. 

The  crystals  consist  of  brumoform,  the  formation  of  which  is  due  to 
the  action  of  the  free  bromine  on  the  highly  carboniferous  organic  matters 
contained  in  the  mother-liquor  of  the  salt-spring. 

The  melting  point  of  the  crystals  is  ~  9°  C. :  if  they  hive  previously 
been  completely  dehydrated  by  remaining  some  time  over  dry  chloride  of 
calcium,  they  form,  in  the  melted  state,  a  eolonrless,  very  mobile  liquid, 
having  a  saccharine  taste,  with  a  very  persistent  boming  after-taste : 


C?HBc» 253     ....   100-00    ....  100-00 

Bromoform  exposed  to  the  air  decomposes  to  a  certain  extent,  assuming 
a  red  oolonr,  from  the  presence  of  free  bromine.  When  distilled,  even 
in  a  stream  of  carbonic  acid,  it  is  decomposed  in  the  same  manner  as  the 
crude  liquid,  a  sm>ill  quantity  of  hmmide  of  carbon  being  ultimately 
formed.  When  exposed  to  the  action  of  chlorine  in  sunshine,  the  liquid 
is  gradually  but  completely  converted  into  soliri  chloride  of  carl)on. 

Bromoform  is  not,  like  chloroform,  converted  by  caustic  potash  into 
bromide  of  potassium  and  forminte  of  potash.  Not  a  trace  of  formic 
acid  is  produced,  and  the  reaction  is  differeo^  ai^cording  as  the  hydrate  of 
potash  is  used  in  the  free  state,  or  dissolved  in  alcohol. 

When  hydrate  of  potash  is  brought  in  contact  with  bromoform,  no 
action  takes  place  at  first,  but  after  a  while,  the  mass  becomes  so  strongly 
heated  that  the  bromoform  begins  to  distil  over,  and  at  the  tuime  tima 

2  K  2 
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a  gas  18  evolved,  whicb,  when  freed  by  agitation  with  water  from  a 
small  quantity  of  diffused  bromoform,  exhibits  the  characters  and  com- 
position of  pure  carbonic  oxide.  The  decomposition  is  expressed  by  the 
following  equation : — 

CM! Br*  +  3KO  -  2CO  +  HO  +  3KBr. 

and  is  analogous  to  that  which  the  corresponding  oxygen-eompoand,  viz, 
formic  acid,  undergoes  under  the  influence  of  sulphuric  acid. 

With  an  alcoholic  solution  of  potash,  on  the  other  hand,  the  evolTed 
gas  is  a  mixture  of  carbonic  oxide  and  defiant  gas,  the  latter  proceeding 
from  the  alcohol,  which,  nnder  these  circumstances,  is  resolved  into 
defiant  gas  and  water,  its  decomposition  being  induced  by  that  of  the 
bromofonn.  The  relative  quantities  of  carbonic  acid  and  olefiant  gas 
thus  produced,  vary  with  the  degree  of  concentration  of  the  alcoholic 
solution  of  potash;  but  it  is  especially  remarkable  that  the  simultaneous 
decompositions  of  the  bromoform  and  alcohol,  though  not  connected  by 
any  mutual  action,  nevertheless  take  place  in  simple  atomic  proportions: 
so  that,  for  example,  1  atom  alcohol  is  decomposed  for  every  3  atoms 
bromoform;  or,  with  a  differently  concentrated  solution,  5  atoms  bromo- 
form to  3  atoms  alcohol;  thus  affording  an  example  of  the  remarkable 
law  discovered  by  Hansen  relating  to  the  coefficients  of  affinity. 

The  non-crystal  Usable  portion  of  the  original  liquid  appears  to  contain 
protobromide  of  carbon,  C^Br,.  (M.  Hermann,  Ann,  Pkarm.  95,  211.) 


Page  355. 

Action  of  Chlorine  on  the  Sulphides  of  MethyL 

A.  RicHB.     iV.  Ann,  Ckim.  Phys.  43,  284. 

Monocklorinated  Lfetkylic  Svdphide,  CH'CIS.  —  Formed  by  the  action 
of  chlorine  on  methyl ic  sulphide,  under  the  influence  of  diffused  day- 
light and  a  low  temperature.  At  ordinary  temperatures,  chlorine 
acts  with  great  violence  on  methylic  sulphide,  each  bubble  of  the 
gas,  as  it  pasi^es  into  the  liquid,  producing  flame  and  a  carbonaeeou»- 
deposit.  To  obtain  a  definite  result,  it  is  necessary  to  place  the 
sulphide  in  a  retort,  surrounded  with  ice,  and  to  introduce  perfectly 
dry  chlorine  very  slowly  by  means  of  a  tube^  terminating  a  little 
above  the  surface  of  the  liquid.  In  this  manner,  the  yellow  oil  men- 
tioned by  Regnault  (vii.  355)  is  produced;  it  is  at  first  contaminated 
with  hyarochloric  acid  and  unaltered  sulphide  of  methyl,  which  quickly 
induce  its  decomposition,  even  in  stoppered  vessels;  but  by  heating  it  to 
50°  or  60°,  and  passing  a  rapid  current  of  dry  carbonic  acid  through  it, 
these  impurities  are  removed,  and  the  compound  may  then  be  preserred 
without  alteration. 

Yellow  oil,  heavier  than  water,  and  having  a  strong,  disagreeable 
odour.  When  heated  in  a  retort,  it  partly  distils;  but  a  considerable 
portion  is  decomposed,  and  leaves  a  carbonaceous  residue. 

Riche. 

2  C 120     ....     18-35     18-92 

2  H    20     ....       306     3-42 

CI    35-4     ....     54-13     53-22 

S 16-0     ....     24-46 


C=H-C1S 6iM     ....   100-OJ 


pa^eeti  oy  aeparate  bubbles  into  the  precediDg  compound,  &  rapid  action 
takes  place,  whicb  may  even  produce  inflanimation.  To  prevent  this 
occurrence,  the  retort  muet  be  cooled  at  the  commenceoieiit  of  the 
operation,  and  the  delivery-tube  made  to  terminate  above  the  liqnid; 
towards  the  end,  howerer,  the  tube  must  be  made  to  dip  into  the 
liquid,  and  the  chlorine  may  be  parsed  into  it  with  considerable  rapidity. 
As  soon  as  the  chlorine  ceases  to  be  absorbed,  it  must  be  replaced  by 
a  current  of  dry  carbonic  acid,  to  ezpel  the  ejcesa  of  chlorine  and 
hydrochloric  acid.  —  The  product  is  a  heavy  yellow  liquid,  sometimes 
of  a  very  deep  colonr.  It  boils  at  a  high  temperature,  and  is  partly 
decomposed  by  distillation. 

Richc. 

2C". 12-0     ...     1203    12-70 

H    10     .„.       1-00    117 

2  CI   70-8     ....     70-94     70'35 

S , , 16-0    ....     16-03 

CHCPS 99-8     ....   10000 

In  diiTused  daylight,  this  componhd  may  be  kept  for  Beveral  days  in 
an  atmosphere  of  dry  chlorine  without  sensible  alteration;  bat  in  sunshine 
the  chlorine  is  absorbed  and  a  heavy  liquid,  of  a  light  raby-red  colonr 
is  formed,  consisting  of  Begnault's  terchlorinated  methylio  sulphide 
(vii.  335),  together  with  bichlorideof  carbon  and  protochloride  of  sulphur; 

[2CHC1*S  -K  6C1  =  CCl'S  +  C3C1'  +  SCI  +  2HC1] 

When  this  liquid  is  distilled,  it  begins  to  boil  at  70°,  bnt  the  boiling 
point  soon  rises  to  170°  —  175°.  The  first  portions  of  the  distillate 
exhibit  a  bright  red  colonr,  due  to  the  presence  of  chloride  of  sulphur, 
the  subsequent  portions  are  of  a  light  yellow  colour.  The  greater 
portion  of  the  liquid  distils  over  between  155°  and  163°,  and  if  this 
portion  be  collect«d  apart  and  repeatedly  rectified,  a  very  limpid,  amber^ 
coloured  liquid  is  finally  obtained,  which  boils  without  alteration  between 
156°  and  1G0°.  This  liquid  is  Urcklorinatfd  methylic  ivtphide,  CKJI'S. 
It  has  a  strong,  penetrating  odour,  is  insoluble  in  water,  bnt  dissolves 
easily  in  alcohol  and  etlier.  It  is  not  decomposed  by  aqueous  potash  or 
ammonia.  Vapour-d entity  5-68.  —  Thig  ume  compouDd  is  bUo  Toraied  bj  the 
contiuued  action  of  ctaloriae  on  bisulphide  of  methjl  in  BDualunB  (p.  S03). 

Riche. 
a.  ». 

2  0  12-0  ....   8-94  9-37  ....   908 

3  CI  106-2  ....  79-U  79-16  ....  79-16 

S  16-0  ....  11-92 

H  0-09 

cere   134-2    ....  100-00 

Vol.        Deniitr. 

C'TipDur 2     ....     0-S320 

Cl-gM 3     ....     7'3629 

S-TBponr. i     .-     1-1093 

Vapour  of  CCl'S 2     ....     9-3042 

1     ....     4-6521 
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a,  from  monofttlphide ;  b,  from  bisulphide  of  methyl.  The  ealcalated  Tspoer- 
density  diflferi  considerably  from  the  eiperimeatal ;  hot  the  difference  would  be  mach 
greater  if  the  vapour  were  regarded  as  monatomic.  It  appears  probable  therefore  tbat 
the  compound  C^Ci'S  is  resolved  by  heat,  like  C>CI*0  (vu,  355)  into  CClS  and  CCF ; 
and  tbat  the  vapour  whose  density  was  actually  determined  was  a  mixture  of  these  two 
vapours.  The  low  boiling-point  of  the  compound,  as  compared  with  the  boiling.pomts 
of  monochlorinated  and  bichlorioated  metbylic  sulphide,  appears  to  favour  this  view. 

By  carefully  distilling  the  red  liquid  produced  bj  the  oontinned 
action  of  chlorine  in  sunshine  or  monosulphide  of  methyl  (p.  500),  a 
ruby-coloured  distillate  is  obtained  below  1 00°,  which  consista  of  chloride 
of  sulphur  mixed  with  bichloride  of  carbon.  By  treating  this  distillate 
with  caustic  potash,  the  chloride  of  sulphur  is  decomposed^  and  the 
bichloride  of  carbon  separated;  and  by  digesting  the  latter  oyer  fused 
cliloride  of  calcium  and  rectifying,  it  is  obtained  in  the  form  of  a  colour- 
less liquid,  of  sp.  gr,  1*567  at  12  ,  haying  a  pleasant  ethereal  odour,  and 
boiling  at  77°.  It  gave  by  analysis  7*80  p.  c.  C  and  91 '88  CI:  the 
formula  C'Cl*  requiring  7-69  C  and  92-31  CI.  (compare  rii.  356.)  —  When 
the  sulphide  of  methyl  and  the  chlorine  are  both  yery  dry,  and  all 
necessary  precautions  are  taken  to  preclude  the  entrance  of  moistare 
into  the  vessels,  the  quantities  of  .chloride  of  sulphur  and  chloride  *of 
carbon  obtained  are  but  small;  but  if  moisture  is  present^  they  are 
produced  in  great  abundance. 

Chloride  of  Jfethylic  Bisulphide,  CH'S*,CL  —  When  a  few  drops  of 
bisulphide  of  methyl  are  let  fall  into  a  flask  containing  dry  chlorine, 
a  number  of  sulphur-yellow  crystals,  having  the  form  of  rhomboidal 
laminsB  are  immediately  deposited  on  the  sides  of  the  yeaael.  These 
crystals  are  yery  instable,  and  are  destroyed  by  an  excess  of  chlorine. 
During  the  first  stage  of  the  reaction,  that  is  to  say,  while  the  crystals 
are  forming,  no  evolution  of  hydrochloric  acid  is  observed;  consequently 
the  crystals  contain  all  the  hydrogen  of  the  bisulphide  of  methyl, 
and  their  fofmation  is  due  to  a  simple  fixation  of  chlorine.  They  are 
yery  difficult  to  isolate,  on  account  of  their  great  volatility  and  their 
strong  tendency  to  decompose.  To  obtain  a  sufficient  quantity  for  ana- 
lysis, it  is  necessary  to  drop  bisulphide  of  methyl  successively  into  several 
flasks  containing  chlorine,  quickly  remoye  the  crystals  with  a  thin  glass 
plate,  press  them  between  bibulous  paper,  and  endoae  them  in  a  glass 
bulb  previously  weighed. 

Crystali,  Riche. 

2C 120  ....  14-56  14-81 

3  H 3-0  ....  3-64  3-62 

CI    35-4  ....  42-98  42*37 

2S 320  ...  38-82 

0»H»S2,C1  82-4     ....  100-00 

May  also  be  regarded  as  C'H'S,CIS. 

By  the  continued  action  of  chlorine,  this  compound  is  decomposed* 
with  formation  of  a  liquid  which  is  yellow  at  first,  but  alternately 
assumes  a  bright  red  colour,  if  the  action  of  the  chlorine  be  continued  to 
the  utuiost,  and  in  sunshine.  On  distilling  this  liquid,  the  first  portion 
which  passes  over  below  90°  is  found  to  contain  a  considerable  quantity 
of  chloride  of  sulphur;  but  the  principal  portion,  which  distils  oyer 
between  li;0°  and  160^  consists  chiefly  of  terchlorinated  roethylic  8ui- 


the  chlorine,  and  monogulphide  of  methjrl  whtcb  ia  transformed  bj  the 
chlorine  in  the  sane  manner  as  if  it  were  in  the  free  state.  The  crude 
product  is  bat  very  slowly  altered  by  contact  with  water  or  with  potafih. 
(Riche.) 


Page  478. 
Bonble  Ferrocyanides. 

F,  Reimdbl.     J.  pr.  Chem.  65,  450. 

Ferroeyanidt  of  Potatiium  and  Ammonium.  —  K'{NH')Fe*Cv'= 
{K'NH*)Cy*,2FeCy, — Obtained  by  the  action  of  ammonia  on  ferri- 
oyanide  of  potossinm  in  presence  of  a  reducing  agent. 

K'rK;j<  +  NHH)  •=  K'(NH')Fe--Cj'  +  O 

When  ammonia  is  ponred  npon  a  mixture  of  ferricynnide  of  potas- 
sium and  grape-Bngar,  (in  the  proportion  of  20  : 1,)  in  a  loosely  stoppered 
bottle,  and  the  liquid  left  to  stand  for  several  daye,  with  frequent  eli^king, 
its  colour  gradaalty  becomes  paler,  and  In  eight  or  ten  days  changes  to  » 
pure  yellow.  In  most  csseB,  wben  large  quantities  are  taken,  yellow 
crystals  are  soon  depoeited.  The  product  is  always  the  same,  even  when 
the  amnionia  is  in  excess.  The  pare  solution  of  the  yellow  salt  may  be 
evaporated  to  the  crystallising  point  without  decomposition;  but  the  pre- 
sence of  undecomposed  grape  sugar  and  ammonia,  gives  rise  to  other 
actions  during  the  evaporation;  hence  it  is  best  to  precipitate  the  salt 
from  the  liijuid  by  alcohol  and  recrystalliee  from  water, — 'ite  alkaline 

nn'phitei  rffrci  the  rrdurtion  more  qaickl;  than  ^rapr-tiQgar,  but  are  leas  cDnrenieDt, 

Pale  yellow  square  prisms,  which  are  partially  decomposed,  even 
between  80°  and  100°,  and  at  higher  temperatures  give  off  bydrocyanio 
acid  and  cyanide  of  ammonium.  Dissolve  easily  in  cold,  and  still  more 
in  hot  water.  The  solntion  behaves  with  metallic  salts,  like  ordinary 
yellow  prnssiate  of  potash.  When  heated  with  a  fixed  alkali,  it  gives 
off  ammoni^  and  yields  a  similar  salt  in  which  the  ammonia  is  replaced, 
by  the  alkali-metal  used.  (Reindel.) 

Crylialf.  Reindel. 

3  K 117  6  ....  2928  29-58 

NH»    180  ....  4-4B  4-6S 

2  F«    ft60  ....  1394  13-87 

eCy   1&6-0  ....  38'85  38-77 

6  HO 640  ....  13-45 

K'(NH'>F^7'....-h6Aq   401-6     ....  10000 

Ferroeyanide  of  Potattivm  and  Sodium.  K'NaFe'Cy'  =  (K'Na) 
Cy*,2FeCy.  —  Ohiained  by  treating  a  mixture  of  ferricyanide  of  potas- 
sium and  grape  sugar  with  caustic  soda,  or  by  boiling  a  solntton  of  th» 
preceding  salt  with  caustic  soda;  the  product  may  be  purified  by  preci- 
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pitaiioo  with  alcohol  and  recrystalliaation.  Fonns  rhombic  or  nearly 
square  priams,  haviog  a  glass j  lustre;  thej  are  not  efflorescent,  and  do 
not  give  off  their  water  below  200°.  Dissolre  readily  in  water,  either 
hot  or  oold.  (Reindel.) 

CVyt/4iZff.  RemdeL 

8K  117-6  ....  28-29  28-18 

N« 23-0  ....  5-55  6-34 

2Pe 560  ....  13-47  ~.  13*56 

6Cy 156-0  ....  37*54  37-75 

7  HO   630  ....  1515  1514 

KSNaFeSC7«+7Aq  ....    415-6     ....  10000    99-97 

When  chlorine  gas  is  passed  through  a  solution  of  this  salt,  chloride 
of  potassium  is  separated  and  a  salt  is  formed,  which  appears  to  be  com- 
posed of  (K'Na)Cy*,Fe*Cy'  +  xhq.  This  and  two  other  salts  derived 
from  it,  Tiz.,  (K»Na*)Cj*,2FeCy  and  (K»NaNH*)Cy*,2FeC7,  are  reserved 
for  farther  inrestigatiou.  (F.  Reindel.) 
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Pago*. 

Arnmoniaa^  Cuproioeupne  Cyanide,  —  2NH',2Cn'Cy,CuCy.  —  When 
an  ammoniocal  solation  of  hydtated  cuprio  oxide  ia  poured  into  aqneons 
hydroeyauto  acid,  till  the  odour  of  the  ammoiiia  becomes  distinctly  pre- 
domiuant,  the  clear,  sliglitlj  yellow  solution  then  heated  to  the  boiliDg 
point,  and  an  additional  quantity  of  the  ammoniacal  tropper- solution 
continually  added,  (while  the  beat  is  still  continued,)  till  the  dark  blue 
colour  becomes  permanent,  inioaceous,  crystalline  lamins  make  their 
appearance  after  a  nhile;  and  the  liquid,  if  then  filtered,  yields,  on  cool- 
ing, green  rectangular  laminae  of  remarkable  lustre;  these,  after  com- 
plete cooling,  may  be  purified  by  filtration  and  washing  with  cold  water; 
they  are  then  dned,  first  upon  paper  in  the  air,  and  afterwards  over 
chloride  of  calcium. — When  these  gteva  crystals  are  immersed  in  a 
mixture  of  equal  volumes  of  moderately  ailnte  solutions  of  caustic 
ammonia  and  carbonate  of  ammonia,  and  the  liquid  heated,  they  dissolve 
and  form  a  bine  solation.  On  boiling  this  solution  for  about  an  honr, 
and  then  leaving  it  to  cool,  it  deposits  blue  shining  laminn,  which  may 
be  collected  on  a  filter,  and  completely  pnrified  by  washing  with  cold 
water.  —  During  the  boiling,  the  blue  amnioniacal  liquid  often  becomes 
turbid,  in  consequence  of  the  separation  of  a  brown  substance,  bat  it 
may  be  rendered  clear  again  by  addition  of  ammonia.  (Ii.  Hilkenkamp, 
Ann.  Fharm.  87,  218.) 


Blut  cfyttoU. 

.     12-S9 
.     58-52 
.     28-89 

2NH',2Cu'Cj.CiiC3r aro    , 

.  10000 

.     12-59 
.     66-07 
.     21-34 

99-61 

Hilkenkunp. 

2700     , 
Gretn  tryitati. 

.  10000 

.     11-80 

.     5*87 

.    27'08 

6-25 

Hilkenkamp. 

2NH»,2Cn»Cj,CQCy  +  2Aq    : 
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The  green  oomponnd  is  hjdrated,  perfectly  insoluble  in  cold 
and  is  decomposed  by  boiling  with  water,  a  bulky  brown  precipitato 
being  then  formed.     W  hen  dry,  it  may  be  heated  to  100^  without  decoio- 
position;  bat  when  heated  to  that  temperature  in  the  moist  state,  it  is 
gradually  decomposed  as  by  boiling  with  water.     It  is  decomposed  by 
dilute  acids,  leaving  a  white  residue  of  cuprous  cyanide,  [which  dis- 
solves, with  evolution  of  hydrocyanic  acid,  when  the  liquor  is  heated. 
Solntions  of  caustic   fixed  alkalis,  or  alkaline  carbonates,  change   the 
colour  of  the  green  crystals  to  bine,  even  at  ordinary  temperatarea. 
Caustic  fixed  alkalis  take  up  cuprous  cyanide,  which,  on  boiling,  tarns 
brown,  and  is  converted  into  cupric  oxide;  in  the  solution  formed  hy 
fixed  alkaline  carbonates,  a  small  portion  of  the  green  compound  is  con— 
verted  into  the  blue  anhydrous  crystals.    This  solution  when  boiled,  like- 
wise yields  a  brown  precipitate,  but  the  supernatant  liquid,  as  it  cools, 
deposits  splendid  blue  laminsB  of  the  anhydrous  salt     The  green  crystals 
dissolve  in  ammonia  and  carbonate  of  ammonia,  and  partly  separate  out 
unaltered  as  the  liquid  cools,  but  partly  converted  into  the  blue  com- 
pound, especially  after  long  boiling.     (  Vid,  gup,) 

The  blue  compound  behaves  like  the  green  crystals  with  all  reagents, 
excepting  those  which  converted  the  latter  into  the  former.  (Hilkenkamp.) 


Page  43—58. 

Platinocyanides. 

A.  ScHAFARiK.     Wim,  Akad,  Ber.  17,  57;  Chem,  Gaz.  1855,  441. 

Protocyanide  of  Platinum,  PtCy.  —  Schaiarik  prepares  this  com- 
pound by  heating  platinoeyanide  of  ammonium  for  some  time  to  300°  on 
the  sand-bath.  The  yellow  crystals  first  become  pure  white,  but  after- 
wards again  assume  a  yellow  colour,  give  ofi*  a  light  and  very  pungent 
vapour,  and  ultimately  leave  pseudomorphous  crystals  of  protocyanide  of 
platinum,  which,  when  more  strongly  heated,  smoulder  away  on  access 
of  air,  leaving  spongy  platinum  in  distinct  pseudomorphous  crystals.  — 
Hydroplatinocyanic  acid  boiled  with  nitric  acid  likewise  yields  a  very 
pure  protocyanide  of  platinum,  together  with  other  products  not  yet 
examined.  In  the  products  obtained  by  these  two  processes,  and  likewise 
in  that  prepared  by  Knop's  method  (viii,  43),  Schafarik  found  75*24^ 
75-59,  7605,  7636,  and  77*18  p.  c.  platinum.  Now  the  formula  PtCy 
requires  79*^0  p.  c. ;  Schafarik,  however,  regards  the  several  products 
which  he  analysed  as  the  protocyanide  contaminated  with  variable  quan- 
tities of  foreign  matters,  which  could  not  be  removed  by  washing. 

Platinoeyanide  of  Ammonium,  NH*PtCy*-|-Aq.  —  Obtained  by  pre- 
cipitating a  solution  of  platinoeyanide  of  barium  with  a  mixture  of  caustic 
ammonia  and  carbonate  of  ammonia;  the  filtrate,  when  slowly  evaporated, 
yields  slender  prisms  of  a  deep  lemon-yellow  colour,  and  exhibiting  a 
splendid  blue  fluorescence  on  the  surface.  These  crystals,  placed  under 
a  bell-jar  with  caustic   lime  on   which  ammonia  is  dropped,   become 


white  ci^stala  recover  their  yellow  colour,  though  alowlj,  on  expocore  to 
the  air;  but  if  placed  over  eulphuric  acid,  the^  remain  white.  Colourless 
needles  ue  likewise  obtained  by  adding  canstic  ammonia  to  a  very  strong 
flolution  of  the  salt,  and  evaporating  over  the  water-bath;  these  alao, 
when  exposed  to  air,  tAke  ap  water  and  turn  yellow.  (Knon  attribiit«d 
thie  change  to  lot  of  water,  bnt  analysis  shows  that  the  yellow  crystals 
oont«n  more  water  than  the  white.  Doth  the  white  and  the  yellow 
salt  give  off  their  water,  bat  not  entirely,  at  100°;  at  150°,  they  part 
with  the  whole,  amounting  for   the  yellow  salt,  te  1005  (2  At.),  and 

become  milk-white  or  pearly.)  Any  braim  colour  which  th(7  nu;  exhibit  ifter 
drjing,  whea  prepareil  by  Qoidrat'i  method,  (Tiii.  46).  ii  dae  taimpuricia  in  Che  ptiier 
nr  ■Icohol  a*ed  in  the  preparation.  When  the  anhydrous  salt  is  dissolved  in 
absolute  alcohol,  and  the  solution  evaporated  over  sulphuric  acid,  crusts 
of  CO lonrl ess,  radiating  needles  shoot  outfiom  the  margin  of  the  vessel,  and 
at  last  coat  the  whole  surface  with  a  network  exhibiting  a  beautiful 
violet  fluorescence;  on  exposure  to  the  air,  ihey  rapidly  turn  yellow. 
The  yellow  salt  d'sciulves  in  abont  its  own  weight  uf  water,  and  a  smaller 
quantity  of  alcohol. 

Aniydroul,  Scbifarik. 

NH<  18     ....  10-65 

Pt 99     ....  30-77 

2  Cj 62     ....  S8-58      58-05      ....     58-88 

NHH;y.PtCy    -,  169     ...  lOOOO 

Wiile,  hydraUd.  SrhnUiM. 

NH'   IB  ....  10-02 

Pt   09  ..-  bh-62     55-89 

2  Ct  52  „..  293S 

HO 9  ...        5-01      5-10 

NH^PlCy>-t.\q 178     ,-.  lCO-00 

rWfow.  SchafiTfk. 

NH<   ..„ 18  ....       9-63 

Pt 99  ....  52-94     52-22 

2C7  52  .-.  27-80 

2  HO 18  ,       9-63     10-05 

NH*PtCy'-l-2Aq 187     ....  100-00 

Platinocyanide  of  Potamum.  —  Of  the  several  methods  given  for  the 
preparation  of  Gmelin's  salt,  Schafarik  regards  that  of  Knop  (viii,  47,  2), 
as  the  most  convenient.  He  finds,  in  accordance  with  the  results  of 
Qm.,  Laurent,  Gerhardt,  and  others,  that  it  has  always  the  ooniposition 
KCy.PtCy,  not  that  assigned  by  Quadrat. 

Plafinocyanide  of  Sodium.  —  Platinocyanide  of  barinm  prepared  by 
Quadrat's  method  fviii,  52),  was  dissolved  in  a  little  hut  water,  and  ntixml 
with  excess  of  sulphate  of  soda;  10  times  ite  volume  of  a  mixture  of 
alcohol  and  ether  was  then  added;  and  the  litiiiid  filtered  after  standing 
for  several  hours.  The  clear  sointion,  evaporated,  Grst  in  the  air  and 
afterwards  in  vacuo  over  oil  of  vitriol,  was  entirely  converted  into  beau- 
tiful, cotourless,  brilliant,  glassy  prisms  of  the  codinm-salt,  abont  8  mm. 
long  and  1  mm.  thick. 
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CryHmh,  Scbafarik. 

N»  23  ....  11-44  11-58 

Pt   99  ....  49-25  48-62 

2  Cy  52  ....  25-88 

3  HO 27  ....  13-43  13-85 

NaCy.PtCy -I- 3Aq 201     ....  100*00 

PlaUnoeyanide  of  Barium,  —  Most  easily  obtained  by  dissolrin^ 
platinocyanide  of  potaBsium  in  the  smallest  possible  quantity  of  oold  or 
moderately  warm  water;  adding  1  At.  of  pnre  monohydrated  snlphniic 
acid  (23  pts.  aoid  to  100  pts.  of  the  potassiam  salt),  taking  care  to  av^oid 
overheating,  which  wonld  separate  protocyanide  of  platinum;  and  after- 
wards adding  10  times  the  yolume  of  alcohol,  of  sp.  gr.  0*863 :  the  addition 
of  a  little  ether  facilitates  the  precipitation  of  sulphate  of  potash.  The 
mixture  is  then  immersed  in  cold  water  for  several  hours  to  complete  the 
deposition  of  the  sulphate  of  potash;  and  the  filtrate  evaporated  to  one- 
third,  mixed  with  water,  and  saturated  at  the  boiling  heat  with  carbonate 
of  baryta.  The  barium-salt  thus  obtained  is  quite  pure,  as  the  traces  of 
potasfiium-salt  taken  up  by  the  alcohol  remain  in  the  mother-liquor. — 
Quadrat's  method  of  preparing  this  salt  from  the  platinocyanide  of 
copper  is  troublesome,  on  account  of  the  difficulty  of  washing  the 
copper-salt. 

Platinocyanide  of  Strontium.  —  Prepared  by  saturating  platinocyanide 
of  hydroffcn  with  carbonate  of  strontia,  or  by  Quadrat's  method  of  decom- 
posing the  copper-salt  with  strontia- water.  —  Forms  sometimes  milk- 
white,  sometimes  transparent  crystals,  which,  when  exposed  to  the  air, 
acquire  a  violet  tint  throughout.  The  white  crystals  obtained  by  the 
second  method  are  also  surrounded  with  a  crust  of  indistinct  yellow 
ciTStals,  which,  however,  become  white  when  laid  on  paper  over  night — 
The  white  or  transparent  crystals,  left  over  sulphuric  acid  for  24  hours, 
acquire  a  splendid  purple-violet  colour,  like  a  solution  of  permanganate 
of  potash,  and  at  the  same  time  a  gold-green  metallic  surface-lustre;  by 
exposure  to  the  air  for  a  few  days,  they  completely  regain  their  previoos 
appearance.  A  solution  of  the  salt  swung  round  iu  a  hot  vessel,  likewise 
coats  it  with  a  violet-purple  crust,  having  a  gold-green  lustre :  this  purple 
tint  appears  to  be  due  to  a  peculiar  state  of  hydration.  At  100°,  the  salt 
becomes  turbid  throughout,  and  acquires  a  deep  orange  colour,  deeper  than 
that  of  the  dry  barium-salt,  the  gold-green  surface-lustre  being  at  the 
same  time  converted  into  azure.  At  150°,  the  salt  becomes  white  and 
anhydrous,  but  is  so  sensitive  to  moisture  that  when  breathed  upon,  it 
immediately  aquires  a  blackish  purple  colour. 

Schafarik 
(mean). 

Sr   44     ....     18-33     18-34 

Pt   99     ....     41-25     40-81 

2  Cy 52     ....     21-67 

5  HO 45     ....     1875     18-83 

SrCy,PtCy  +  5Aq 240     ....  10000 

Of  the  5  At.  water,  7*7]  p.  c.  (3  At.)  are  given  off  at  100"*. 


Platinocyanide  '  of   Calcium.     CaCy,PtCy  +  5Aa.  — 
mtium-salt,  and  also  gives  off  3  At.  water  at  100  . 


Resembles  the 


strontium 


carbonate  of  niHgneaia:  the  product  obtaiDed  b;  Ihia  laet  method  waa 
darker  in  colour  tlian  that  obtained  by  either  of  the  former.  If  the  salt, 
after  beiug  deprived  of  its  water,  be  dissolved  in  hot  absolute  aloohol,  of 
which  it  requires  a  coosiderable  i^iiautity,  the  whole  liquid  becomes  filled, 
OD  cooliag,  with  a  tissue  of  delicate,  white,  satiny,  fiumentoua  crystals, 
which  soon  turn  yellow  on  exposure  to  the  air,  and  ultimately  contract 
into  crystalline  crui^ts  of  a.  camiine  red  colour  with  ^oldeD  lustre.  If  the 
salt  be  dissolved  in  such  a  quantity  of  alcohol  that  uo  crystalHsatiou 
I  place  on  cooliug,  and  the  solution  left  to  evaporate  in  a  shHllow 
u[sii  in  a  warm  dry  atmosphere,  it  yields  thin  rectangular  tables,  or  rather 
laininT,  characteristically  grouped  id  a  fan-like  form,  and  Laving  a 
lemon-yellow  colour,  with  a  fine  blue  superficial  fluurescence.  These 
Icnion-yellow  crystals  are  evidently  identical  with  the  yellow  masses  into 
which  the  salt  is  converted  between  30°  and  45°  (at  35°,  according  to 
Quadrat,  viii,  54),  while  the  asbestos-like  needles  are  MgrtCZ-hSHO, 
the  same  salt  into  which  the  red-salt  is  converted  at  100°. 
Red  erytlalt.  Schafwik. 

Mg 12    ...     5-31  579  ....    553  ....     S'36 

Pt  99  ....  43-81  43-48  ...  43  96  ...,   43-37 

2  Cy 52  ...  2301 

IZzzl ::::  ,il>"  --  lf,\«-"  ■£'>«  ■■■■  ,ll>" 

Of  the  7  At.  water,  5  At.  (water  of  crystallizaciiin)  go  off  at  100°  and  the  re« 
at  a  higher  tcmperatnre.  —  The  determ [nation a  uf  pUtinum  aod  magnesinm  in  the  above 
analysis  agree  with  the  farmula,  but  the  amouDt  of  water  is  too  small.  On  Che  other 
hand,  the  formula  MgPtCy'-t-  6I10  requires  5'53  p.  c.  Mg,  Ab-62  Pt  and  2489  water 
which  does  not  agree  so  well  with  the  plalinum-detcxmiDatiaDi.  The  formula  witb 
7H0  is  most  probDhlj  correct. —  Qaadnt  found  in  his  ebK  33-26  p.  c.  of  water,  of 
which  18-69  p.  c.  wis  given  oflT  at  100°.  But  he  gives  the  farnuln  Mg'Pt'Cy" +  8110  + 
lIAq,  which  represents  only  I6'70  p.c.  water,  but  requires  48'34  p.  c.  platiuum  or 
about  5  p.  0.  more  than  the  reality.  To  obtuin  33  p.  c.  water,  the  formula  ahonld  be 
Mg»Pl'Cy"  +  47HO,  which  givea  33-15  p.  c,  water,  but  only  38  8  p.  c.  plalinuai,  which 
is  S  p.  c.  too  little.  The  above  quantitia  of  plstiaum  and  magneBium  calculated  for 
the  anhydrous  nalt,  give,  as  a  mean  result.  60-46  p.  c.  Ft  and  7-70  Mg,  apieing  nearfy 
with  Che  farmula  MgPtCy',  which  requires  60-74  Ft  and  T-36  Mg.  [According  to 
Schafarlk's  calculaCion,  Che  amounC  of  magnesium  thus  calculated  for  the  anhydrous  aalt 
agrees  with  the  farmula  MgPtCy',  but  Chat  of  the  platinum  is  too  amatl,  agreeing  mora 
nearly  with  Quadrat's  formula  Mg'Pt'Cy";  but  In  this  there  is  eyideotljan  ertor;  tha 
mere  abstraction  of  the  water  cannot  alter  the  relative  quantltiei  of  the  magneaium  and 
]ilatinnm].  Bnnmert  has  also  made  tno  analyses  of  the  anhydrous  lalC  prepared 
according  to  Quadrat's  method,  and  found 60-51  and  S9'B1  p.  c.  Fc  and  7-38  Co  7-28  Mg. 
Theee  results,  joined  with  Che  consideration  that  Che  salt  is  derived  from  the  bariiua-salt, 
BaFtC]^  ButEcientlj  determine  its  coustltution. 

Flalinocyanide  (if  Copper.     CuPtCy*,  —  Produced  whenever  a  soluble 

flatinocyanide  is  mixed  witb  the  s  ilution  of  a  copper  salt.  Forms  a 
u Iky  bluish  or  yellow  green  precipitate,  which  is  completely  deposited 
within  24  hours  from  a  solution  containing  excess  of  the  copper-ealt,  but 
lemains  for  a  long  time  suspended  in  pure  water,  and  is  very  difficult  to 
wash  on  the  filter.  When  dried,  it  shrinks  together  remarkably,  breaks 
up,  and  is  converted  into  shining,  sharp-edged  fragments,  of  a  deep 
grass-green  or  leek-green  colour,  which  however  yieid  a  dull  light  groon 
powder.     The  salt  retains  moistDre  very  ohetinately,  not  becoming  com- 
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pletely  dry  till  heated  to  150''  or  180^.     When  ignited  in  doee  yeeeela,  it 
acquires  a  deeper  green  colour,  and  then  turns  brown,  with  loss  of  cyano- 
gen, which,  as  it  goes  off,  bums  with  a  beautiful  purple  flame  bordered  with 
?ellow.  The  evolved  gas  has  an  extremely  penetrating  and  powerful  odoar. 
'he  residue  smoulders  away  in  contact  with  air,  leaving  a  black  powder, 
probably  platinum  and  oxide  of  copper.     This  powder,  when  boiled  with 
nitric  acid,  yields  copper  to  the  acid,  and  leaves  spongy  platinum,  but  it 
is  not  possible  to  extract  all  the  copper  by  this  process.    The  best  method 
of  decomposing  the  salt  for  analysis  is  to  spread  it  in  fine  powder,  and  in 
as  thin  a  layer  as  possible,  on  a  flat  platinum  dish;  let  it  bum,  first  at  a 
gentle  heat;  then  calcine  it  strongly  for  a  considerable  time  in  a  muffle; 
and,  lastly,    fuse  with  bisulphate  of  potash.      A   portion  of   the  salt, 
prepared   with   platinocyanide    of  potassium   which   was    obtained    by 
Quadrat's  method,  and  only  once  recrystallised  (and,  therefore,  according 
to  Quadrat  =  K*Pt*Cy")  gave,  when  thus  treated,  55*98  and  5409  p.  c. 
platinum,  the  last  determination   agreeing  exactly  with    the   formala 
kPtCy',  which  requires  5410,  whereas  the  formula  K*Pt*Cy"  requires 
only  50*87.  —  The  salt  suspended  in  water  and  treated  with  chlorine  gas 
is  very  slowly  attacked,  yielding  shining  green  crystals  of  platinidcjranide 
of  copper,     it  is  not  attacked  by  sulphuric  or  by  a  mixture  of  sulphuric 
and  nitric  acids,  even  when  boiled  therewith  for  half  an  hour. 

Platinocyanide  of  Mercury,  —  Platinocyanide  of  potassium  forms  with 
corrosive  sublimate  a  white  precipitate  of  platinocyanide  of  mercury, 
and  with  mercurous  nitrate  a  precipitate,  which  is  white  at  first,  but  as 
the  quantity  of  mercurous  nitrate  is  increased,  becomes  in   succession 
yellow,  green,  and  blue,  the  blue  salt  consisting  of  platinocyanide  of 
mercury  plus  mercurous  nitrate.  (Dobereiner,  viii.  57.)     Rammelsberg 
found  the  blue  salt  to  consist  of  5HgPtCy»  -r  HgK),NO»  +  lOAq.     This 
blue  salt  cannot  be  freed  from  mercurous  nitrate  by  washing.     If  it  be 
washed  as  much  as  possible,  then  pulverised,  placed  in  a  thin  layer  on  a 
platinum  dish  covered  with  a  glass  plate,  and  heated  to  200  —  250'',  it 
gradually  becomes  snow-white,  and  the  glass  plate  is  seen  to  be  coated 
with  small  globules  of  metallic  mercury.     If  these  be  rubbed  oflT  after 
the  salt  has  become  white,  it  may  then  be  heated  for  any  time  to  the 
same  temperature,  without  giving  off  more  mercury;  al>ove  300%    it 
becomes  slightly  brown,   but  without  change  of  composition.     When 
slowly  heated  to  redness  in  a  covered  vessel,  it  gives  off  mercury  and 
cyanogen,   and   leaves  yellow  protocyanide  of  platinum,  which,   at   a 
higher  temperature,  gives  off  more  cyanogen  and  turns  black;  and  this 
black  mass  bums  quickly  away  when  exposed  to  the  air,  leaving  spongy 
platinum.  (Schafiftrik.) 

White  §ait.  Scbafarik. 

^S 100    ....     39-84     38-36     ....     39*72     ....    39-55^ 

Pt 99     .. .     39-44 

2C  52     ....     20-72 

HgPtCy* 251     ....  100  00 


Page  121. 

Action  of  Chlorine  jh  Sulpkocyanide  of  MeAyl.  —  Dry  chlorine  attacks 
sulpbocyanide  of  methyl  in  the  cold,  eveu  under  the  iaflueoce  of  mere 
diffused  daylight;  but  the  action  soon  cornea  to  an  end.  The  pruduct  is 
a  liquid  having  a  faint  yellow  colour,  toirether  nith  very  beautiful 
ctilourlesa  crystals  of  solid  chloride  of  cyanogen.  If  the  vessel  be  ihen 
exposed  to  direct  sunehine,  the  uuantity  of  these  crystals  oontinnally 
increasea,  and  a  very  mobile  liquiii  (a)  ia  finally  obtained,  having  a  fine 
red  colour  arising  from  chloride  of  ndpkur,  and  coutainine  »  large  quan- 
tity of  crystals.  This  liquid  begins  to  boil  at  70°,  but  tlie  last  portiooa 
do  not  pass  over  below  200°.  If  the  portion  which  distils  over  below 
85°  or  86°  be  shaken  up  with  potash-ley,  till  the  chloride  of  sulphur  is 
completely  decomposed,  and  the  remaining  liquid  dried  over  fused  chlo- 
ride of  calcium  and  distilled,  a  colonrless  aromatic  distillate  is  obtained 
which  boils  at  80°,  and  exhibits  the  composition  of  bichloride  of  earban 
C*C1*  (analysis  :  7-9»  p.  c.  C  and  92-3  CI).  This  compound  appears  to 
be  a  constant  product  of  the  action  of  chlorine  on  the  sulphuretted  ooro- 
pounds  of  the  methyl  series  (pp.  500° — 504°).  —  The  portion  of  the  liquid 
(a)  which  passes  over  between  140°  and  170°,  shaken  up  with  potash-ley, 
washed  with  pure  water,  then  dried  and  carefully  distilled,  yields  a  vety 
mobile  amber-coloured  liquid,  which  boils  between  150°  and  160°,  and 
exhibits  the  composition  and  properties  of  perchlorinated  methylic  snl- 
pbide,  C*C1>S.  —  [The  formation  of  these  several  products  may  be 
represented  by  the  following  equation  : 

6(CH',CNS*)  +  54C1  -  aCOTCP  +  SaS  +  3C»Cl*  +  SCKIPS+lBHCl] 
(A.  Riche,  K  Ann.  Chim.  Phyt.  43,  295.) 


Page  195. 

Formation  of  Alcohol  from  Olefanl  Oom.  —  A  Urge  glass  globe,  capable 
of  holding  31  or  32  litres,  was  exhausted  of  air  and  filled  with  oleGant 
gas;  900  grammes  of  pure  and  boiled  sulphuric  acid,  poured  into  it  ia 
several  separate  portions;  then  a  few  kilogrammes  of  mercnry;  and  the 
whole  submitted  to  violent  and  long  continued  agitation:  tne  gas  was 
then  gradually  absorbed.  After  53,000  agitations,  tne  absorption  became 
too  slow,  and  the  operation  was  discontinued;  the  qnantity  tnns  absorbed 
amounted  to  30  litres.  The  acid  was  then  mixed  with  5  or  6  times  its 
volume  of  distilled  water;  and,  after  repeated  distillation,  and  subsequent 
separation  by  means  of  carbonate  of  potash,  52  grammes  of  hydrated 
alcohol  were  obtained,  containing  45  grammes  of  aWolute  alcohof  This 
weight  corresponds  to  |  of  the  olefiant  gas  absorbed,  the  rest  was  lost  in 
the  seveTsl  niauipulations. 

The  alcohol  thus  obtained  exhibited  all  the  characters  of  ordinary 
alcohol,  having  a  spirituous  taste  and  odour,  distilling  without  residue 
at  79°  to  81°,  yielding  defiant  gas  when  heated  with  oil  of  vitriol,  and 
acetic  ether  when  heated  with  a  mixture  of  aeetic  Hid  sulphuric  adds. 
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To  obtain  further  confinnaiion  of  the  resalt,  olefiant  na  obtained  hy 
the  action  of  hydrochloric  acid  and  mercury  on  iodide  of  ethylene 
(C*H*1»  +  4Hg  =  C*H*  +  2Hg»I),  was  absorbed  by  oil  of  vitriol,  and 
the  liquid  saturated  with  carbonate  of  baryta  or  liinej  in  this  manner 
the  fiuJphovinates  of  baryta  and  lime  were  obtained.  The  baiytarsalt 
distilled  with  a  acetate  of  soda,  yielded  acetic  ether;  with  bntyrate  of 
potash,  butyric  ether;  and  with  benzoate  of  potash,  benzoic  ether.  This 
last  product  boiled  at  210°,  and  when  treated  with  potash,  was  resolred 
into  benzoic  acid  and  alcohol. 

Lastly,  to  show  that  the  same  results  may  be  obtained  with  olefiant 
gas  not  originally  derived  from  alcohol,  coal-gas  was  subjected  to  the 
action  of  iodine,  and  the  resulting  iodide  of  ethylene  decomposed  by 
heating  it  with  potash.  The  pure  olefiaut  gas  thus  obtained  was  absorbed 
by  sulphuric  acid  as  before,  and  by  the  series  of  operations  just  described, 
benzoic  ether  was  obtained,  which,  when  distilled  with  potash,  yielded 
benzoic  acid  and  alcohol.  (Berthelot,  y,  Ann,  Ckim,  Fhys,  43,  385; 
compact  Faiadayand  Hennel,  viii.  416.) 


Page  320. 

Action  of  Heat  upon  the  Acetates  of  Iron.  —  A  solution  of  pure  ferric 
acetate,  heated  to  100°  for  four  or  five  hours,  becomes  opaline,  appears 
turbid  by  reflected,  though  it  remains  transparent  by  transmitted  lighty 
and  changes  in  colour  from  that  of  venous  blood  to  brick-red.  The 
solution  continues  in  this  state  after  standing  for  several  days.  After 
standing  for  25  to  30  hours  (not  consecutive),  it  completely  loses  the 
taste  of  iron -salt,  and  acquires  that  of  vinegar;  when  boiled  in  a  shallow 
open  vessel,  it  gives  off  a  large  quantity  of  acetic  acid,  and  remains 
limpid  for  a  while,  but  in  the  course  of  1^  to  2  hours,  deposits  the  whole 
of  the  iron  in  the  form  of  ferric  hydrate.  The  solution  thus  transformed 
no  longer  exhibits  the  usual  characters  of  ferric  salts;  sulphocyanide  of 
potassium  does  not  heighten  its  tint;  the  ferrocyanide,  like  other  potas- 
sium salts,  forms  in  it  a  brown  ochreous  precipitate,  which  acquires  a 
greenish  tint  by  long  contact.  A  trace  of  sulphuric  acid  or  an  alkaline 
salt  precipitates  all  the  iron  in  the  form  of  a  reddish  brown  deposit, 
which  is  insoluble  in  all  cold  acids,  even  when  concentrated,  is  dissolved 
by  boiling  hydrochloric  acid,  but  is  not  acted  upon  by  nitric  acid. 

When  the  liquid  is  poured  into  hydrochloric  or  nitric  acid,  a  brick- 
'red  granular  precipitate  is  thrown  down,  which  collects  at  the  bottom 
of  the  vessel  and  cakes  together  very  easily.  This  precipitate,  which 
has  no  resemblance  in  its  form  to  ordinary  ferric  hydrate,  may  be  washed 
without  alteration  with  the  strongest  hydrochloric  or  nitric  acid,  and 
even  with  aqua-regia;  but  if  the  mother-liquor  be  freed  by  one  or  two 
decantations  with  water  from  the  greater  part  of  the  acid  which  it 
contains,  the  precipitate  disappears  entirely,  and  a  brick-red  opaline 
liqi  id  is  produced,  exactly  like  that  formed  by  the  mod i fled  acetate. 
In  this  manner,  an  indefinite  number  of  precipitations  and  solutions  may 
be  effected  by  the  use  of  hydrochloric  or  nitric  acid;  but  if  any  other 
acid  (except  acetic  acid)  be  substituted,  the  deposit,  when  once  formed, 
does  not  redissolve  in  pure  water.  —  This  substance  is  not  precipitated 
by  ordinary  alcohol,  by  hydrochloric  or  nitric  acid  diluted  with  water, 
by  acetic  acid  of  any  degree  of  concentration,  or  by  the  acetates  of 


a«id;  but  it  was  found  imposeible  to  separate  the  Utter  acid  completely, 
or  to  obtain  a  pure  aqneoiit  eolutioit  of  the  ferric  compound.  Neverthe- 
less, by  spreading  the  precipitate  upon  a  plate  of  uiiglazed  porcelain,  the 
motber-liqaor  waa  almost  eatirelj  absorbed,  and  the  substance  was 
obtained  in  the  fonn  of  a  moist  varnish,  very  slightly  acid,  entirely 
soluble  in  pare  water,  and  baring  no  appreciable  taste;  when  dried  in 
vacuo,  it  became  insoluble  in  water,  —  The  watery  solution,  when  boiled, 
alsu  deposits  insoluble  ferrio  hydrate;  but  the  precipitation  is  prevented 
by  the  presence  of  aoetio  acid. 

The  opaque  appearance  presented  by  the  acetate,  when  modified  by 
heat  and  viewed  by  reflected  light,  appears  to  arise  from  the  formation 
of  a  kind  of  pseudo-solution,  like  that  of  proaaian  blue  in  oxalic  acid. 

Hydisted  ferric  oxide,  precipitated  from  the  chloride  by  ammonia  or 
bicarbonate  of  soda,  and  thoroughly  washed,  is  also  modified  by  boiling, 
acquiring  the  brick-red  colour  which  characterises  the  modified  acetate, 
and  becomiug  insoluble  in  acids  in  the  cold,  and  altogether  indifierent  in 
itfl  chemical  relations  as  compared  with  the  ordinary  hydrate.  When 
heated  however  with  acetic  acid,  and  also  with  nitric  or  hydroohlorio 
acid,  it  is  taken  np,  and  forms  a  liquid  which  exhibits  all  the  characters 
of  the  niodified  acetate,  being  transparent  by  transniitted,  but  turbid  and 
of  a  brick-red  colour  by  reflected  light.  Ibts  acetic  acid  therefore  is  not 
an  essential  element  of  the  action,  (L.  P^an  de  Sk-GiUes,  Compt.  rend. 
40,  568,  and  1243.) 


Page  339. 
Aetion  of  Chlorine  on  SvlpkitU  n^  Ethyl. 
A.  RicHB.     N.  Ann.  Chim.  Phy».  43,  2S7 

1.  BithiarinaUd  Ethylie  Stdphide,  —  When  chlorine  is  caulJouely 
passed  into  a  vessel  containing  pure  and  dry  sulphide  of  ethyl,  care  being 
taken  to  prevent  rise  of  temperature  and  to  keep  the  vessel  in  the  shade, 
the  gas  rapidly  disappears,  and  hydrochloric  acid  is  disengaged  in  con- 
siderable quantity.  At  first  the  chlorine  must  not  be  passed  directly 
into  the  liquid,  because  the  action  is  very  violent  and  the  liquid  might 
take  Grej  but  afterwards  the  rapidity  of  the  action  diminishes,  and  the 
gas-delivery  tube  may  be  allowed  to  dip  below  the  surface.  If  the 
quantity  operated  on  be  from  12  to  15  grammes,  the  action  is  complete 
in  four  hours. 

I'o  purify  the  product  from  dissolved  chlorine  and  hydrochloric  acid, 
it  is  heated  to  75°  or  80°,  and  a  rapid  current  of  carbonic  acid  gas 
passed  through  it.  There  is  then  obtained  a  yellowish  liquid,  heavier 
than  water,  which  begins  to  boil  at  150°;  the  greater  portion,  however, 
passes  over  between  163°  and  178°,  and  the  boiling  point  then  rises  to 
230°;  but  the  liquid  no  longer  distils  over  unaltered,  part  of  it  being 
decomposed,  fardrochloric  acid  being  evolved,  and  a  oarbonoceoDs  leaidne 
remaining  in  tlie  retort. 

The  liquid  which  passes  over  between  163°  and  17^°  is  redistilled, 
the  greater  part  then  passing  ever  between  167°  and  172°;  and  tbia 
TOL.  X.  2  L 
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portSon,  when  tt|2;Aiii  rectified,  forms  a  light  jellow  liduid  of  sp^  gr.  1*547 
at  18^,  and  haring  a  strong  and  disagreeable  oaonr.  An  aloofaolie 
solution  of  potash  or  monosalphide  of  potassium  deoomposes  it^  gtring 
rise  to  yiscio^  fetid  products  not  yet  examined. 

Riche. 

4C 14-0    ....    Jl-09    «l-27 

8  H    8-0    ....      2-64    3-01 

2  CI   70-8     .-.    42-27 

S 160     ....     U'OO 

C*H»CPS 118-8     ....  100-00 

2.  Terchlorinatfd  Fthylic  Sulphide, — Tf  the  ressel  oontsfniii^  the 
sulphide  of  ethyl  be  left  at  the  temperature  of  the  air,  instead  of  being 
oo#>led,  and  the  passage  of  the  chlorine  be  continued  by  diffused  daylight 
as  long  as  it  is  absorbed,  a  liquid  is  obtained  which  is  blackish  at  first, 
but  ultimately  acquires  a  deep  yellow  colour.  It  is  freed  from  chlorine 
and  hydrochloric  acid  by  a  stream  of  carbonic  acid,  and  then  fractionally 
distilled.  The  temperature  rii>es  rapidly  to  1 85°,  and  a  distillate  is  first 
obtained  which  boils  between  185°  and  200^  and  when  carefally  re- 
distilled, assumes  a  decided  yellow  tint,  and  boils  almost  entirely  between 
189°  and  192°. 


4C 

24-0 

....     16-19     .... 
....        I'tfO     .... 
....     71-66     .... 
....     10-80 

Riche. 
....     15-37 

2  H     

20 

1*35 

3  CI    

106-2 

....     72-40 

S 

16-0 

C*H2C1»S   

148-2 

....  100-00 

3.  Tetrachlorinated  Ethylic  Sulphide,  —  After  the  terchlorinated  com- 
pound, which  is  the  chief  product  of  the  preceding  reaction,  has  distilled 
over,  the  boiling  point  rises  to  240°,  and  a  second  distillate  is  then 
obtained,  not  however  without  decomposition  and  the  evolution  of  a  con- 
siderable quantity  of  hydochloric  acid.  When  this  product  is  carefally 
fractionated,  the  greater  part  is  found  to  boil  at  about  220°;  and  on 
once  more  redistilling  this  portion  snd  collecting  apart  that  which  passes 
over  between  217°  and  220°,  a  liquid  is  obtained,  having  nearly  the 
composition  of  the  tetrachlorinated  sulphide.  —  This  product  is  however 
obtained  more  easily  and  in  greater  quantity,  by  passing  chlorine  in 
large  excess  and  for  a  long  time,  through  sulphide  of  ethyl  heated  to 
a  temperature  between  00°  and  80°. 

Rkhe. 

4C 240     ....     1314     12-89 

H  ^ 10     ....       0-55     0-81 

4  CI 141-6     ....     77*55     77-20 

S 160     ....       8-76 

C^HCi^a 182-6     ....  100-00 

The  action  of  dilorine  in  diffused  daylight  does  not  yield  any  product 
containing  a  larger  proportion  of  chlorine  than  the  tetrachlorinated 
sulphide;  but  if  the  liquid  be  exposed  for  a  considerable  time  to  the 
sun,  and  the  stream  of  chlorine  kept  up,  that  gas  is  again  absorbed  and 
hydrochloric  acid  evolved  in  abundance.  By  continumg  this  action  as 
long  as  the  atmosphere  of  chlorine  in  the  vessel  continues  to  lose 
colour,  a  light  yellow  liquid  is  obtained,  which  deposits  ^ery  well  defined 


paased  carbonio  acid  through  it,  it  l>egiDS  to  boil  at  175°;  and  if  the 
product  which  paeees  oTer  up  to  185°  be  collected  apart,  it  solidifies  on 
cooling,  —  From  1 85°  to  about  200°,  there  passes  over  a  eeeond  product, 
which  remaina  liquid  and  has  a  deep  jellow  colour;  and  Rt  200°,  nothing 
lamaina  in  the  retort,  there  being  no  carbonaceous  residue  in  this  case. 

The  crystaJs  which  boiled  at  180°,  exhibited  the  composition  of 
Besquichloride  of  carbon,  C*C1*,  yielding  by  analysis  9'7  p.  o.  C,  and 
88-2  CI,  whereas  the  formala  requires  10  C  and  90  CI.  ~  The  other 
crystalline  product  donbtless  consisted  of  perch! orinated  etbylio  sulphide, 
C*C1*S,  being  homologous  with  the  compound  0*01*8  (vii.  355),  formed 
under  similar  ciroumstanoes  ^m  sulphide  of  methyl;  but  the  analysis 
was  prevented  by  an  accident.  (Siche.) 


Page  378. 


Prepai-ation  of  Chloride  of  EthyleM.  —  A  tubulated  retort  is  half  filled 
with  a  mixture  of  2  pts.  peroxide  of  manganese,  3  ]>ts.  common  salt, 
A  pts.  water,  and  5  pts.  oil  of  vitriol,  and  loosely  connected  with  a  flask, 
to  serye  as  a  receiver.  Olefiaut  gas  is  then  passed  into  tbe  mixture  by 
means  of  a  tube  passing  through  the  cork  of  the  tubulure  and  dipping 
half  an  inch  below  tbe  surface  of  the  liquid.  Po  long  as  the  gas  ie 
passing  through  the  mixture,  the  retort  must  be  only  very  gently  heated, 
—  as  by  placing  a  single  red-hot  coal  under  it,  —  and  the  resulting 
chloride  of  ethylene  eftern-ards  distilled  off  at  a  higher  temperature.  If 
this  precaution  be  attended  to,  tbe  operator  will  not  be  annoyed  by 
escape  of  chlorine.  —  Coal-gas,  if  at  hand,  may  be  used  as  the  source  of 
the  ethylene;  if  not  the  gas  may  be  prepared  from  alcohol  by  Wiihier's 
method  (ix.  517.)  The  crude  pmdnct  thus  obtained  in  an  hour  and 
a  half  from  2  onnoes  of  alcohol,  yielded  1  ounce  of  pure  chloride  of 
ethylene.  (H.Limpiiobt,Jn«.  PAarm.  fl4,  243;  Chem.Soe.Qv..J.S,^5^.) 


Pages  222  and  415. 


Action  of  SiUphurk  Add  vpon  Alcohol.      CorutUviion  </  auiptuninie 
Add. 

C.  Blondkau.     N.  J.  Pkarm.  28,  5. 

Salphovluio  acid  is  usually  represented  by  tbe  formula  C*H*0',2S0», 
or  CH'0,H0,2S0',  or  ^^  [  2S0*.  Gay-Lussac,  however  (viii.  417), 
regarded  it  as  containing,  not  snlphnric,  but  hyposniphuric  acid,  sup- 
posing that,  in  its  formation,  1  At.  oxygen  from  2  At.  sulphuric  acid 
combined  with  1  At.  hydrogen  to  form  water.  This  view  of  the  consti- 
tution of  sulphovinic  acid  is  in  accordance  with  the  solubility  of  its  salts, 
ud  with  its  pronenesB  to  decompoee  and  give  off  sulphurous  acid  when 

2  I.  2 
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beaied.  Omflin  (loe.  €%i.)  objects  to  this  viow, —  that,  whereas  hjposal- 
phuric  acid,  both  id  the  free  state  and  in  its  salts,  is  in  many  reactions 
resolved  into  sulphurous  and  sulphuric  acid,  sulphovinic  acid,  onder  the 
same  circumstances,  yields  sulphuric  acid  and  alcohol.  Blondean,  however, 
finds  that  sulphovinate  of  lead,  calcined  with  hydrate  of  potash,  yields 
sulphate  and  sulphite  of  potash  in  eqnal  numbers  of  atoms,  just  as 
isethionate  of  potash  does  when  similarly  treated.  Now  sulphate  of 
potash,  as  found  by  Liebig  and  Berzelius,  is  not  reduced  to  sulphite  by 
Ignition  with  any  organic  substance  (riii.  219).  Blondean,  therefore, 
adopts  Gay-Lussac's  view  of  the  constitution  of  sulphorinic  acid,  regarding 
it  as  OH'(S*0')0*,H0,  that  is  to  say,  as  alcohol  in  which  1  At.  H  is 
replaceil  by  hyposulphuric  acid. 

The  formation  of  snlpho^inic  acid  by  the  action  of  sulphoric  acid 
npon  alcohol  may  then  be  represented  by  the  equation: 

C*H«0'  +  HO.SO*  -  C«H«(S«0»)0»,HO  +  HO 

According  to  Blonde.; u,  this  change  takes  place  only  between  the  teni> 
peratures  of  135°  and  140°;  below  135°,  nothing  is  formed  but  an  instable 
compound  of  the  acid  with  the  alcohol,  and  the  mixture,  if  distilled, 
yields  nothing  but  alcohol  and  water;  above  140°,  the  sulphovinic  acid 
IS  resolved  into  ether  and  hydrated  sulphuric  acid,  according  to  the 
equation: 

C*H»(S»0*)0«,HO  -  C*H*0  +  HO,SO». 

When  vapour  of  alcohol  is  passed  into  a  mixture  of  2  pts.  oil  of 
vitriol  and  1  pt.  water,  which  boils  at  1 40°,  no  formation  of  sulphoTinic 
acid  takes  place,  the  alcohol-vapour  passing  through  the  boiling  mixture 
quite  unaltered;  but  if  the  tuoe  which  conveys  the  alcohol-vapour  be 
removed,  10  grms.  of  sulphovinate  of  potash  introduced  into  the  retort, 
and  the  boiling  continued,  2  grms.  of  ether  condense  in  the  receiver,  a 
quantity  corresponding  exactly  with  that  of  the  sulphovinate  introduced. 
(Blondeau.) 

[Robiquet  {N,  J,  Pharm.  26,  161)  takes  a  different  view  of  the 
process  of  etherification  Regarding  ether  as  alcohol  +  ethylene,  he 
supposes  the  action  of  sulphuric  acid  upon  alcohol  to  consist  of  two  stages: 

1.  Oil  of  vitriol  mixed  with  alcohol,  at  ordinary  iempercUures,  forms  water 
and  sulphate  of  carbyl: 

e»H«0*  +  4(HO,SO»)  =  C*H*.SO»  +  6HO 

2.  The  water  and  sulphate  of  carbyl  acting  at  higher  temperatures^  on  a 
second  atom  of  alcohol,  produce  ether  and  hydrated  sulphuric  acid,  a 
portion  of  the  water  formed  in  the  first  stage  being  at  the  same  time 
set  free: 

Cm«0»  +  CmSSO»  +  6HO  =  CSHWQ''  +  4(HO,SO»)  +  2HO. 

There  is,  however,  no  proof  that  oil  of  vitriol,  mixed  with  alcohol  at 
ordinary  temperatures,  forms  sulphate  of  carbyl.] 

SulphovinaCfi,  —  These  salts  are  generally  supposed  to  give  oflT  all 
their  water  when  dried  in  vacuo  over  oil  of  vitriol  (viii.  421—  426);  their 
composition,  when  thus  dried,  being  represented  by  the  general  formula: 
C*H^M0^2S0^  or  C*H»0,M0,2S0*.  According  to  Blondeau's  experi- 
nients,  however,  they  retain,  even  at  100°,  1  At.  HO  more  than  is  denoted 
by  that  formula:  their  true  formula,  when  dried  at  that  temperature,  being 
C*H»0*,M0,2S0»,)-  rather,  C*H»(S«0')0',MO,HO;  and  this  lost  atom  of 


lurttaer  decompoaicioii.  Ibia  etateraent  ib  conunned  by  tue  following 
anal^'ses  of  tbe  lead,  bariumj  and  calcium  salts.  To  prepare  these  salts, 
2  pts.  of  alcohol  of  85  p.  c.  were  mixed  with  3  uts.  of  oil  of  vitriol, 
where));  a  liquid  waa  obtained  which  boiled  at  140  ,  and  eare  off  at  that 
temperatnre  a  consiilerable  qnantitj  of  ether.  The  liquia  was  removed 
froD)  the  Sre,  after  boiling  for  a  few  eeoonda,  then  saturated  with  carbonate 
of  lead,  &o.,  and  left  to  oryBtalliae  by  cooling. 


Bmyttt-uil  dritdat  100'. 

i  C 24-0    ... 

6  H 6-0    .. 

..   lies   ... 

2-96    ... 

7-90    ,, 
,.    3!*S0    ... 
,.     37-79    -, 

1129 

2-90 

B.0 76-6     .. 

37-62 

CH'<S>0')0'.B.O,HO  202-6     .. 

..  lOOOO     ... 

.    is'as    ... 
,.      3-B9     ... 
..     10-38     ... 
..     &l'9a     ... 
..     18-2S     ... 

100-00 

Blondean. 

C'H'(S»0')0",C»0,HO     154     ,. 

Ltad-mlt  dritd  at  100*. 
4  C 2*      .. 

..  10000    .. 

.     10- 10    ... 
2-52     ... 

.    e-74    -, 

,.     33-68     ... 

.     «-96     „. 

lOO-OO 

BI,.iiJ™u. 
10-U8 

2  0    16     ... 

.       6-73 

PbO   112    ,-. 

-     47-15 

CH»(3'O>)0»,PbO,HO      238 


Thia  salt,  heated  to  ISO"  in  a  dr^  vacanm  for  about  two  houra, 
e^ves  off  3  p.  a  (1  At.)  water,  leaving  the  anhydrous  eulphorinate 
C'H'(S»0«)0',PbO.  (Blondean.) 

Stable  SalphovitMiet.  (Paraihionala.)  —  Berthelot  (A^.  Ann.  Chim.  Phyt. 
43,  391),  by  satnratiDg  with  carbonate  of  baryta  or  lime,  the  eulpbnrio 
acid  which  had  abaorbed  a  cjnantity  of  oleSant  gas  (p.  dll),  has  obtained 
stable  anlphovinatea  similar  to  the  ^aulpbomethylatea  described  by 
Church  (p.  496.)  The  baryta-salt  thus  formed,  yielded  by  analysis  S5  p.  o. 
sulphate  of  baryta,  103  C,  33  H  (total),  and  9'5  water  of  crvstallisation, 
numbers  which  agree  nearly  with  the  formula  C*H'BaO*,2SO'-j-  2Aq  (oal- 
culation:  55-1  BaSO*,  11'3  0,33  H  (total),  and  %■^  water  of  crystal- 
lisation). This  salt  gives  off  its  water  in  vacno  without  becoming  acid; 
its  solution  may  be  evaporated  to  dryness  without  decomposing.  —  Tbe 
lime-salt  is  similar  in  properties  and  oomposition;  it  gave  by  analysis 
41-8  CaSO*,  and  12-0  Aq,  the  formula  C«HK3aO',2SO' +  2 Aq,  requiring 
41  -7  CaSO*  and  1 1  0  Aq.  Thia  lirae-aalt  was  obtiiined  :  1 .  With  olefiant 
gas  and  common  snlphurio  acid;  2.  From  the  stable  baryta-salt;  3.  From 
the  ordinary  aulphovinate  of  lime,  by  repeated  aolulion  in  water  and 
ebullition.  Thia  ia  the  process  by  which  Qerhardt  obtained  the  stable 
Gulphovinate  (parathionate)  of  baryta;  it  yielded,  however,  only  traces 
of  the  corresponding  lime^t;  4.  With  a  mixture  of  3  or  4  vol.  oil  of 
vitriol  and  1  vol.  alct^ol,  which  had  given  off  nearly  all  il«  olefiant  gas. 


r 
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This  is  the  prooess  by  wbioh  Regnaolt  (yiii.  431)  obtained  the  altbionateB. 
Berthelot,  however,  by  repeated  fractional  crystallisation  of  the  bu^f  ta- 
salt  pushed  to  the  limit  of  complete  evaporation,  obtained  nothing  bat 
the  stable  sulphovinate,  agreeing  with  the  ordinary  snlphovinate  in  ita 
form,  and  in  tne  property  of  yielding  benioic  ether  when  distilled  with 
alcohol  and  bensoio  acid. 


Page  428. 

Aetiofi  of  StUphuric  Acid  upon  Ether. 

Blondbau.    y.  J.  Pharm.  28,  99. 

The  action  of  sulphuric  acid  upon  ether  is  analogous  to  that  which  it 
exerts  upon  alcohol.  The  two  bodies  first  enter  into  combination;  then 
at  150°,  decomposition  takes  place,  and  sulphetheric  or  isethionio  acid 
OH^(S*0*)0  is  formed;  and  lastly,  at  160°,  this  compound  is  resolred 
into  olefiant  gas  and  hydrated  sulphuric  acid. 

TrihasiG  SvJphaU  of  Ether.  —  When  oil  of  vitriol  is  poured  by  degrees 
into  ether,  considerable  rise  of  temperature  takes  place,  and  an  oily  liquid 
is  formed,  in  which  the  properties  of  the  acid  are  so  far  neutralised  that 
chalk  may  be  added  to  it  without  causing  any  evolution  of  carbonic 
acid.  To  ensure  complete  saturation,  a  slight  excess  of  ether  is  added, 
which  floats  on  the  surface  of  the  oily  liquid,  the  density  of  the  latter 
being  1*022.  The  compound  is  decomposed  by  water,  the  ether  sepa- 
rating out. 

Bkmdesa. 

3C*H»0 Ill     ....     73-51 

80»  40     ....     26-49 26-23 

3C*H*O.SO»   151     ....  10000 

The  salphuric  acid  was  determined  by  decomposing  the  compound  with  water, 
decanting  the  ether,  and  precipitating  with  chloride  of  barinm. 

The  compound,  when  heated,  begins  to  boil  at  45%  and  gives  off 
ether;  but  as  the  temperature  rises,  the  affinity  of  the  ether  for  the  acid 
increases,  and  the  boiling  point  soon  rises  to  150°;  at  160%  the  evolution 
of  ether  ceases.  The  quantity  evolved  amounts  to  f  of  that  which  is 
contained  in  the  compound,  so  that  there  remains  a  monobasic  sulphate 
of  ether  C*H'0,SO*  [identical,  or  at  least  isomeric,  with  Wetherill'a 
compound  (viii.  413).} 

SuLphdheric  or  Itethumie  add.  OH*(S'0^)0.  —  Formed  when  the 
mixture  of  sulphuric  acid  and  ether  is  heated  to  150'' — 160%  1  At.  H 
from  the  ether  then  combining  with  1  At.  0  of  the  sulphuric  acid,  and 
reducing  it  to  hyposulphuric  acid,  which  then  takes  the  place  of 
hydrogen  removed: 

C*H*0  +  2SO»  =  C<H<(SW)0  +  HO 

At  160°,  olefiant  gas  begins  to  escape;  and  if  at  the  moment  when  this 
phenomenon  is  observed  to  commence,  the  liquid  be  removed  from  the 


posed  hj  sulphuretted  hydrogeu,  and  yields  the  acid  in  the  form  of  & 
ooloDrlesB  lii^id,  which  mnj  be  evapotated  to  a  sj^np]  but  does  not 
crjretallise.  It  has  a  very  soar  taste,  and  is  mach  more  stable  tban  snl- 
phoriuio  acid,  nudergoing  no  ebange  when  introduced  into  a  mixture 
of  sulpbario  acid  and  vftter  which  boils  at  150°.  Above  160°,  it  is 
decomposed,  olefiuit  gu  being  erolred,  and  bydrated  sulphuric  acid 
reproduced: 

C"H'(S'0')0  +  2H0  -  C"H"  +2(HO,SO') 

The  prodnction  of  olefiant  gas  by  heating  a  mixture  of  oil  of  vitriol  and 
alcohol  or  ether  te  160°  or  upwards,  takes  place,  therefore,  in  a  mannei 
precisely  similar  te  that  of  the  formation  of  ether  from  alcohol. 

The  SidpheOieratet  or  Tidhionatft  dried  at  100°  »re  isomeric  with  the 
Bolpbovinates  dried  at  150°,  their  formula  being  CH'M0',2S0*,  or  rather 
C''H«(SH>')0,MO,HO.  They  an  less  stable  tban  the  sulphovinalea,  and 
dissolve  more  readily  in  water.  Heated  to  200°,  in  contact  with  hydrate 
of  lime,  they  give  off  etber,  whereas  the  sulphovinates  give  off  alcohol. 
The  pota«h-salt  fused  witb  hydrate  of  potash,  yields  sulphite  and  sul- 
phate of  potash  in  equal  numbers  of  atoms,  which  could  not  be  the  caso 
if  the  rational  formola  of  the  salt  were  C*H*0,KO,9SO'  (p.  516);  for 
sulphate  of  potash  is  not  reduced  to  salphite  by  ignition  with  organie 
mattet  (viii.  429).  lUO  pU.  of  the  potasb-salt  fused  with  lOU  pta.  hvdr&to 
of  potash,  yield  a  product,  which,  when  neutralised  with  hydrochloric  acid 
and  precipitated  by  chloride  of  baxium,  yields  a  quantity  of  sulphate  of 
baryta  correepouding  te  53'60  pts.  sulphate  of  potash,  which  is  just  half 
the  quantity  that  should  have  been  obtained  if  all  the  sulphur  had  been 
in  the  state  of  sulphurio  acid. 

SiUphefherate  of  Lead.  — Obtained  by  heating  the  oily  oompound  of 
sulphuric  acid  and  ether  (p.  518),  till  it  begins  to  give  off  oleSant  gas; 
removing  the  liquid  from  the  Gre  after  the  ebullition  has  continued  ht  a 
while;  and  saturating  it  when  cold  with  carbonate  of  lead.  The  filtrate 
concentrated  at  a  gentle  beat,  yields  the  lead-salt  in  transparent  needles, 
which  at  100°,  give  off  their  water  of  erystallisation,  and  beoome 
opaque. 

DrUd  at  100°.  Blondan. 

4  C 94     ....     W'49    10-4S 

5  H    &    ....      2-18     2-28 

O    8    ....      349    3-4S 

«80» - _ 80    ....     14-94     3S-30 

PbO   U8     ....     48-91     48-Sl 

C«H<C8'0»)0,PbO,HO  ...  229     ....  100-00 10000 

If  the  salt  thus  dried  at  l(Kf  be  afterwards  heated  te  160°  for  an 
hoar,  it  gives  off  4  p.  e,  (I  At.)  water,  without  further  decomposition,  aud 
is  reduced  te  CH'(SH)')0,PbO. 

SuipheAenUt  of  Sarffta.  —Prepared  in  a  similar  matiner.  Tlia  solu- 
tion evaporated  to  a  syrapy  oonsistenoe,  deposite,  after  a  while,  regitlar 
semi-transparent  cryatab.  The  solutioa  deoonposed  by  aulphorie  acid, 
yields  wlphetherio  acid. 


f 

f 


530  ADDITIONS  TO  VOL.  YIII. 

Dried  at  1 00*.  Blondttii. 

4  C 24'0  ....  12-45  12*45 

5  H    50  ...  2-58  2-31 

O     80  ....  4-13  4-56 

2SO» 800  ...  41-34  41-29 

BaO    76-6  .  3950  3939 

C*HXS«0»)0,BaO,HO    1936    ....  10000    10000 

Sulph€ihercU€  of  Lime,  —  Prepared  like  the  preoediDg. 

DrUd  at  100*.  Blondetn. 

4  C 24  ....  16-55  1619 

5  H    5  ....  3-46  3-58 

O    8  ....  5-52 

2  SO" 80    ....     15-17     

CaO    28     ....     19-30     19-15 

C*H*(S80»)0,BaO.HO. ...  145     ....  10000 

Berthelot  (N,  Ann,  Chim.  Phys.  43,  397,)  finds  that  salphetherie,  or 
an  analogous  acid,  is  produced  in  the  action  of  anhydrous  or  of  fuming' 
sulphuric  acid  upon  olefiant  gas,  ether,  and  alcohol,  and  likewise,  though 
in  small  quantity,  in  the  action  of  ordinary  sulphuric  acid  on  olefiant 
gas  and  on  alcohol.  —  Sulphovinio  acid  is  not  converted  into  sulphetfaeric 
acid  by  the  action  of  fuming  sulphuric  acid.  The  sulphetherates  do  not 
reproduce  alcohol  or  the  compound  ethers,  such  as  benzoic  ether,  under 
the  same  circumstances  as  the  snlphovinates. 


Page  490. 

Sulphocyanide  of  Ethylene-   C*H*,2CyS*. 

H.  L.  Bcpp.     Ann.  Pharm.  96,  302. 

F.  L.  SoNNENSCHEiN.     J,  pr,  Chem,  65,  257. 

Obtained  by  the  action  of  sulphocyanide  of  potassium  on  chloride  of 
ethylene  {Bm,  Sonnenschein) : 

C^H^CP  +  2KC7S>  -  C<H<,2CjS»  +  2KCL 

Soluble  to  a  certain  extent  in  boiling  water,  and  separates  from  the 
solution  on  cooling  in  small  needles  arranged  in  stellate  groups.  Dis- 
solves readily  in  warm  alcohol,  and  the  solution,  when  cooled  or  evapo- 
rated, deposits  the  compound  in  large,  beautiful,  white,  highly  lustrous 
rhombic  prisms.  (Buff.)  Has  a  peculiar  odour  intermediate  between  that 
of  horse-radish  and  of  asafoetida,  and  a  pungent  taste,  producing  a  burn- 
ing sensation  in  the  throat.  At  90",  it  melts  into  a  cok>urless  oil,  which 
is  heavier  than  water,  and  on  cooling  solidifies  in  a  beautiful  radiate 
mass,  which  has  a  shining  fatty  appearance.  By  careful  heating  in  the 
oil-bath,  a  small  portion  may  be  sublimed;  but  the  greater  part  is  car- 
bonised, with  evolution  of  hydrocyanic  acid,  and  ammoniacal  and  other 
products  (Sonnenschein);  it  gives  off  at  the  same  time  an  odour  like  that 
of  burnt  onions.     With  vapour  of  water,  it  appears  to  volatilise  without 


of  tbe  sulphocyanidee  with  ferric  Baits.  It  is  decomposed  by  potash,  the 
liquid  iramediat«ly  aci|iiiriiig  a  different  odoor  and  the  reactions  of  a  sul- 
phocyanide,  and  depositing  carbonate  of  potaah.  Ammonia  does  not 
immediately  destroy  the  odour,  but  soon  oansee  a  white  turbidity,  and  in 
tbe  cuurso  of  a  few  days,  produces  a  flocculent  precipitate;  the  solution 
then  contains  sulphocyanide  of  ammonium.  Boiled  for  a  while  with 
baryta-water,  it  deposits  carbonate  of  baryta  and  forms  sulphocyanide  of 
banum.  —  Recently  precipitated  lead-oxiae  is  blackened  by  boiling  with 
this  onmpound,  and  the  liquid  is  afterwardii  reddened  by  sesquiobloride 
of  iron;  potaab  aocelerates  the  blackening.  Acids  added  to  tbe  liquid 
do  not  separate  pseudoeulphocyanogen.  The  alcoholic  solution  forms  a 
white  precipitate  in  a  solution  of  meronrio  chloride.  (Soanenscbein.)  ^ 
Sulphocyanide  of  ethylene  boiled  with  baryta-water  and  lead-oxide  or 
mercuric  oxide,  gives  np  sulphur;  when  mercuric  oxide  is  present,  there  if 


formed,  besides  sulphide  of  mercury  and  carbonate  of  baryta,  a  sparinghr 
soluble  substance  containing  meronry,  —  With  ammonia,  snlphocyaniJe 
of  ethylene  forms  a  substance  which  dissolves  easily  in  water,  and  vields 
sulphur  to  oxide  of  mercury.  In  this  case  also  the  desulphu retted  pro- 
duct combines  with  the  mercury.  (Buff.) 

SulphooyBQide  of  ethylene  dissolves  in  chloride  of  ethylene.  (Son- 
nenschein.) 

The  alcoholic  solntion  of  chloride  of  acetyl,  CHKH,  forms  with  sul- 
phocyanide of  potassium  a  body  which  baa  a  moatard-like  odonr.  (Son- 
nensohein.) 


b»2 


ADDITIONS  TO  TOL  IX 


Page  16. 

A^tkm0  uiih  BimdpkUe  cf  Soda.  — -  Pare  aoetone  shaken  ap  with  a 
oonoeniratod  solation  of  bisulphite  of  soda,  diasoiyee  with  oonsiderable 
evolution  of  heat»  and  the  eolation  on  oooling  yields  laroinsa  of  sulphite 
of  aoetone  and  sodium.  This  compound  dissolves  readily  in  water,  lees 
readily  in  alcohoL  When  heated  alone>  it  gives  off  empyrenmatio  pro- 
dnctt.  Distilled  with  a  solution  of  carbonate  of  potash,  it  yields  pure 
acetone.  (H.  Limprichty  Axn.  Pharm.  93,  238.) 


6  C 

7  H    

36 

7 

...    22-2 

....      4-3 
....     14-8 
....     191 
....     39-6 

Ompricht. 

21-3 

4-1 

3  O 

24 

NaO 

2  SO* 

31 

64 

19-2 

39-7 

NaO,C«HW,280»  +  A 

q 162 

....  1000 

100-0 

If  acetone  be  regarded  as  aldehyile  in  which  1  At.  H  in  the  radical  othyl,  is  re|riao«l 
by  methyl,  lo  that  ita  formuU  ia  C*H*(C?H«)0«  )     ^j^^  ^  eulphite  of  aoetoM  and 

■odinm  may  be  represented  by  the  formula  ^^  (^H»)0  l^^Qt  ^  2\q. 

Acetone  taiih  BwdphUe  of  Potash.  —  Prepared  like  the  sodium-ooui- 
pound,  which  it  resembles  in  all  its  properties.  (Limpricht.) 

LimprichL 

KO 47-2     ....     27-90    27*21 

C«H«0*    58-0     ....     34-28 

2  S0« 64-0     ....     37-82 


When  aoetone  is  mixed  with  a  very  strong  aqueous  solution  of  bisul- 
pkite  of  ammonia,  it  dissolves,  with  sufficient  evolution  of  heat  to  make  the 
mixture  boil.  —  The  solution  does  not,  however,  deposit  any  crystals,  hut, 
when  evaporated,  leaves  the  compound  in  the  solid  fonn,  but  still  mixed 
with  bisulphite  of  ammonia.  The  compound  distilled  with  excess  of  lime 
yields  ammonia^  together  with  a  volatile  inflammable  base.  [Compare  ix.  56.] 
(Limpricht.) 


Stibethyl. 

W.  Merck.     J.  pr.  Chtm.  66,  58. 

Li>wig  and  Schweiier,  who  discovered  stibethyl  (ii.  79)  conclude 
from  their  siialyws,  that  it  combinea  with  2  atoms  of  0,  CI,  I,  rSo ,  so  that 
the  formalie  of  the  oxide,  chloride,  ie.  are  SbAe>,0*;  SbAe'.Cl*,  Iko. 
Similar  formulm  have  also  been  assigaed  to  the  connponndB  of  etibemethyl 
(vii.  322),  and  arsentri ethyl  (ix.  7*).  It  is  possible,  however,  that  the  true 
formulra  of  the  stibethyl- com poands  may  be  (ShAe*H)I'  or  (SbAe>)I,HI; 
(ShA^H)Cl'  or  ^SbAe')Cl.HCI,  Ac.  the  introduction  of  a  single  atom 
of  hydrogen  mafciag  but  little  diSerence  in  the  percentage  composition, 
e.  g.  in  the  chloride,  2465  p.  o.  chlorine  instead  of  2474. 

To  decide  upon  the  true  formula  of  stibethyl,  Merck  Grst  tried  ths 
action  of  unmonia  upon  the  iodide,  but  the  results  were  not  sufficiently 
dofinile  to  lead  to  any  exact  conclusion.  —  The  action  of  stibethyl  on 
an  iodide  of  stibethyl  was  next  tried.  This  action  may  be  represented 
by  one  or  other  of  the  following  equations,  according  to  the  formula 
adopted  for  the  iodide  : 

(1).  (SbAe>)P  -I-  SbAc*  -  2(SbAe)JI 

(2).  (SbAe")!'  +  SbAe»  =  (SbAo*)!  +  SbAeH 

(3).  (SbA<<>)I.HI  +  SbAe>  -  (SbAe>II)I  +  (SbAe>]I 

(i).  (SbAe'H)l'  +  SbA^  =  (SbAe'H)!  t  (SbA<flI. 

Stibethyl  was  dissolved  in  ether  in  a  vessel  filled  with  carbonic  acid; 
one-half  uftbe  solution  exactly  saturated  with  iodine  and  added  to  the 
otherj  and  the  solution  left  to  evaporate  in  a  beaker,  through  which  a 
stream  of  carbonic  acid  was  continuously  passed,  by  means  of  a  caout- 
chic  tube  passing  down  the  neck  of  a  funnel  inverted  over  the  vessel,  and 
reaching  nearly  to  the  surface  of  the  liquid.  After  about  half  the  quantity 
of  ether  present  had  been  thus  evaporated,  large,  hard,  lustrous,  regular 
octohedrons  separated  out.  By  further  evaporation,  more  crystals  of  the 
same  form  were  obtained,  but  at  length  a  salt  was  obtained,  differing 
from  the  Qrst  both  by  its  forui  and  by  its  greater  solubility  in  water. 

The  Dctohedral  crystals  agreed  in  composition  with  the  formula 
of  iodide  of  stibtriethyl,  SbAe^l  (p.  525),  and  the  more  soluble  crystals 
gave,  as  a  mean  of  tbree  experiments,  36'72  p.  o.  iodine,  agreeing  with 
the  formula  (SbAe'H)I,  which  requires  36'73  per  cent.  The  amount 
of  iodine  required  by  the  formula  SbAe'I  is  much  greater,  vis.  4026 
p.  c.  As  these  results  agree  with  the  equations  (3)  and  (4),  ^d  are 
inconsistent  with  (1)  and  (2),  it  follows  that  the  formula  of  iodide  of 
stibethyl  cannot  be  (SbAe*)!*,  but  must  be  either  (SbAe'H)I*  or 
(SbAevIjHI.  This  is  further  proved  by  the  following  ex^riments; 
1.  When  an  alcoholic  solution  of  iodine  is  added  to  a  solntien  of  di» 
octohedral  suit  (SbAe*)!  in  absolute  alcohol,  the  iodine  is  but  slowly 
taken  up;  but  on  gently  heating  the  liquid  [whereby  hydriodio  acid  i» 
formed,]  the  colour  of  the  iodine  disappears  very  quickly;  tbe  sub* 
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takes  pUce  when  a  little  water  is  added.     If  iodiDe  be  added  as  long  as 
its  ooloar  disappears,  a  white  powder  separates,  and  the  filtered  solution 
jields,  bj  spontaneous  evaporation,  crystals  of  the  so-called  iodide  of 
stibethjl.     if,   on  the  other  hand,   the  aqueous  solution  of  the  oeto- 
hedral  crystals   be  mixed  with   hjdriodio  acid,  the  so-called   iodide  of 
stibethyl   is  immediately  thrown  down;  this  salt  dissolyes  completelj 
in  alcohol,  and  may  be  obtained  in  beautiful  crystals  from  the  solu- 
tion.    But  if  iodine  be  added  to  the  crystals   last  obtained,  it  cannot 
be  made  to  disappear;  and  hydriodic  acid  added  to  this  solution,  pro- 
duces no  separation  of  iodide  of  stibethyl.  —  2.  When  hydrochloric  acid 
is  added  to  the  aqueous  solution  of  the  oxide  (SbAe')0,  prepared  from  the 
octohedral  iodide  by  means  of  oxide  of  silrer  {vid.  inf.),  each  drop  of  the 
acid  produces  a  white  turbidity,   which  disappears  on  stirring;  a  certain 
quantity  of  acid,  however,  renders  the  turbidity  perouuient;  and  on  adding 
a  still  larger  quantity  of  acid,  a  colourless  liquid  separates,  insoluble  in 
water,  containing  25' 16  p.  o.  chlorine,  and  exhibiting  all  the  properties 
of  the  so-called  chloride  of  stibethyl.   [SbAe'Ci*  or  rather  SbAe'Cl,HCI, 
(ix.  83)].     If  this  liquid  be  added  to  an  aqueous  solution  of  the  oxide, 
SbAe'O,  it  dissolves  immediately,  and  the  solution  yields  by  evaponi- 
tion  a  chloride,  readily  soluble  in  water,  and  having  the  composition 
SbAe'Cl;  and  if  this  solution  be  again  mixed  with  hydrochloric  acid,  the 
insoluble  chloride  of  stibethyl  once  more  separates.  —  3.  If  the  so-cailled 
iodide  of  stibethyl  be  prepared  directly,  viz.  by  saturating  an  alcoholic 
solution  of  stibethyl  with  iodine  (ix.  82^,  and  its  ethereal  solution  mixed 
with  an  alcoholic  solution  of  the  oxide  (SbAe')O,  the  mixture  yields,  by 
spontaneous  evaporation,  the  same  octohedral  crystals  that  are  obtaincnl 
by  the  action  of  stibethyl  upon  the  so-called  iodide  of  stibethyl : 

(SbAe*)0  +  (SbAeS}l,HI  -  2(^SbAe>)I  ••-  HO 

Whether  the  rational  formula  of  the  iodide,  d^c,  of  stibethyl  be 
(SbAe*)!,!!!  or  (SbAe'H)I',  &c.,  cannot  be  positively  decided;  but  the 
former  is  the  more  probable. 

From  the  preceding  experiments,  it  appears  that  stibethyl,  —  or 
USbdridhyl  as  it  is  more  exactly  designated  —  is,  like  stibethylium, 
capable  of  uniting  with  1  At.  0,  &1,  I,  £c.;  and  the  same  is  doubtless 
true  with  regard  to  the  corresponding  compounds,  stibtrimethyl,  areentri- 
methyl,  and  arsentriethyl;  we  know  also  that  the  biethyl  and  bimetbjl 
radi<»ls,  oacodyl,  for  example,  form  compounds  of  similar  constitution; 
hence  we  may  draw  the  general  conclusion  that:  AU  organo-metaUic 
radiccUs  are  capable  of  uniting  toith  I  At,  of  oxygen,  chlorine,  ic. 


Compounds  of  Stihtrietkyl,  (C*H»)'Sb. 

Oxide,  SbAe'O.  —  Obtained  by  decomposing  the  aqueous  solution 
of  the  iodide  with  pure  and  recently  precipitated  oxide  of  silver.  The 
filtrate  contains  a  not  inconsiderable  quantity  of  silver-oxide  in  solution, 
which  can  only  be  partially  separated  by  concentration,  and  must  there- 
fore be  removed  by  careful  precipitation  with  dilute  hydriodic  acid; 
hydrochloric  acid  cannot  be  used,  because  it  dissolves  the  oxide  in  some- 
what considerable  quantity.  The  filtrate  solution  is  then  evaporated, 
first  over  the  water-bath,  and  afterwards  in  vacuo  over  oil  of  vitriol. 


an  intensely  bitter  and  biting  taete,  and  a  atroa^  alkaline  reaction. 

ia  somewhat  volatile,  slight  fumes  being  produced  when  a  rod  moietened 


with  hydrochloric  acid  ia  held  over  ita  aqneons  solntion:  itdoea  not,  how- 
ever, diminish  perceptibly  ii        '  '       '        ' 
vacno  over  sulphuric  aciJ. 


ever,  diminish  perceptibly  in  weight  when  kept,  even  for  a  long  time,  i 
Calemtalton. 


67-59 

12  C    „ 72    ....     32-U 

ISH    15     ....      «-70 

O    B     ....       »-S7 

(CH»)'SbO. 22*    ....  100-00 

The  oxide  dissolves  readily  iu  water,  the  eolation  being  attended  witli 
conaiiierable  rise  of  temperature.  The  solution  precipitates  manganons, 
ferrous,  ferric,  cupric,  mercuric  and  lead  raits,  without  dissolving  the 
precipitates  in  excess.  In  alumina  and  line  salts,  it  forms  white  pre- 
cipitntes,  soluble  in  excess. 

Oxide  of  stihtriethyl  ia  a  strong  base;  its  salts  all  dissolve  readily  in 
water,  but  sparingly  in  alcohol:  they  have  a  bitter  taste,  hot  no  emelio 
action. 

The  oxide  dissolves  readily  in  alcohol,  bat  sparingly  in  ether. 

The  Sulphide  of  stibtrtethyl  has  not  yet  been  obtained  in  the  separate 
state.  On  saturating  an  alcoholic  aolutioo  of  the  oxide  with  anlphuretted 
hydrogen  and  leaving  it  to  evaporate,  Sne  ciratala  are  obtained,  which 
appear  to  be  identical  with  the  so-called  sulphide  of  stibethyl  (ix.  81.) 

Carhonaie  of  Stibtrifthyl.  SbAe'O.CO*.  —  Obtained  by  decomposing 
the  iodide  with  carbonate  of  silver.  On  evaporating  the  filtrate  over  the 
water-bath,  the  salt  renmins  in  the  form  of  a  syrupy  mass,  without  any 
trace  of  cryatallieation. 

Sulphate  of  Stihtriethyl.  SbAe'O.SO'.  —  Obtained  by  decomposing 
the  iodide  with  sulphate  of  silver.  Does  not  crystallise;  but  by  evapo- 
ratloD,  first  in  the  water-bath  and  then  in  vacno  over  oil  of  vitriol,  it  is 
obtained  in  the  form  of  a  transparent  gummy  mass,  which  may  be  rubbed 
to  a  white  powder.  Deliquesces  readily  in  the  air,  and  dissolves  in  all 
proportions  in  water. 

Merck. 

SbAtW    224     ....     84-93 

80» 40     ....     15-07     14-81 

SbA^O.SO*    264     ....  100-00 

Iodide  of  StiiHriethyl.  SbAe*!.  —  Obtained  either  by  exactly  satu- 
rating the  oxide  with  hydriodio  acid,  the  latter  being  added  in  the  state 
of  dilute  Bolutiou  till  it  produces  a  permanent  cloud,  which  may  then 
be  made  to  disappear  by  adding  a  drop  of  the  oxide;  or  bv  the  action 
uf  ammonia  or  stibtrietbyl  on  iodide  of  stibtriethyl  and  hydrogen, 
Sb.ie'I.HI. 

Crystallises  very  readily.  By  leaving  the  ethereal  solntton  to  evaporate 
large,  hard,   transparent,   colourless,    octohedrons    or  tetrahedrons  are 
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obtained,  which  are  inodorous,  and  have  a  glawj  Inatre.     They  eziiibit 

no  trace  of  decomposition  when  exposed  to  the  air,  even  for  wec^ks;  tbef 

are  anhydrous,  and  suffer  no   loss   of  weight  in  vacuo  oil   of   vitrioL 

Crystals  of  the  same  form  are  obtained  from  the  aqaeoos  or  alooholie 

soltttiecu 

Merek. 


8b 

12  C  

...  129 
...     72 
...     15 

....     21'05     .... 
....     36-84     .... 

a.                  b. 
....     37-84 

....     20-69     ....     80-65     .. 

4-53     ....       4-63     .. 

....     36-68     ....     37-70     .. 

c. 

..    20-70 

4-52 
..     3710     .. 

d. 

15  H  

I    

...  126 

..     36*93 

(cni»)»sbi 

...  342 

....  100*00     .... 

....     99-74 

a  and  b  were  obtained  by  the  action  of  ammonia ;  e  and  d  by  that  of  stibetiiyl  oa 
the  compovnd  SbAe'IpHI. 

An  aqueous  solution  of  mercuric  bromide  added  to  aqueous  iodide  of 
stibtrtethy],  forms  at  first  a  yellow  precipitate  which,  however,  very  soon 
changes  to  red,  the  decomposition  being  then  complete.  No  doobt  the 
yellow  modification  of  mercuric  iodide  is  formed  at  first,  and  afterwards 
passes  into  the  red.  This  reaction  distinguishes  iodide  of  stibtriethyi 
from  iodide  of  stibethvlium  (p.  528.)  —  When  the  bromide  of  mercury 
and  iodide  of  stibtriethyi  are  mixed  in  exactly  equal  numbers  of  atoms 
and  in  the  state  of  alcoholic  solution,  no  precipitate  is  formed;  but  on 
evaporating  the  liquid,  there  remains  a  slightly  yellowish  oil,  whicb, 
indeed,  separates  as  the  alcohol  evaporates;  when  tnis  oil  is  shaken  op 
with  water,  red  iodide  of  mercury  immediately  separates  out,  and  bromide 
of  stibtriethyi  remains  in  solution. 

Iodide  of  stibtriethyi  is  soluble  in  water,  alcohol,  and  ether. 

Bromide  of  Stibtriet/iyl.  SbAe'Br.  —  Obtained  by  the  action  of 
bromide  of  mercury  on  iodide  of  stibtriethyi  in  alcoholic  solution,  in  the 
manner  just  mentioned  —  or  better,  by  addmg  bromide  of  barium  to  the 
aqueous  sulphate  of  stibtriethyi,  as  long  as  a  precipitate  is  formed.  The 
filtrate  evaporated  over  the  water-bath,  and  then  in  vacuo  over  oil  of 
vitriol,  exhibited  after  a  week,  traces  of  crystallisation. 

Chloride  of  Stihtriethyl  SbAe'Cl.  —  Obtained  by  decomposing  the 
iodide  with  corrosive  sublimate,  the  aqueous  solutions  of  the  two  salts 
being  mixed  in  exactly  equal  numbers  of  atoms;  also  by  adding  chloride 
of  stibtriethyi  and  hydrogen  to  an  aqueous  solution  of  the  oxide  (p.  524.) 
Very  soluble  in  water,  and  crystallises  only  from  highly  concentrated 
solutions;  no  definite  crystals  were  obtained.  Forms  a  white,  radiated 
mass,  which  rapidly  absorbs  water  from  the  air. 

Dried  in  eaeno  over  oU  qf  vitriol.  Merck. 

Sb  129-0  ....  51-35 

12  C 72*0  ....  28-63  28-14 

15  H  15-0  ....   5-96  6-19 

CI  36-4  ....  14-06  13-90  ....  13*74 


(C'U'/SbCl  251-4  ....  109-00 

On  adding  hydrochloric  acid  to  the  aqueous  solution  of  this  salt,  the 
acid  chloride  SbAeH])l,HCl,  separates  in  the  form  of  a  perfectly  colourless 
liquid,  containing  25*16  p.  c.  chlorine;  the  formula  requiring  24*78  p.  c. 


Nitrate  of  StibtrielKyt.  —  a.  Neutral.  —  Prepared  iy  deooiapoeing  the 
iodide  witb  nitnte  of  silver.  On  eTaporating  tbe  filtrate,  Gret  in  the 
water-bath  and  then  over  oil  of  Titriol  in  vacuo,  the  whole  solidifies  in  a 
solid  radiated  moBS,  which  dissolves  rerj  eatalj  in  water,  but  does  not 
deliqnesoe  in  the  air. 


DrUdhim 

■MO  over  Ml  if  titritit. 

Merck 

NO"  

M     ....     19-43     .. 

....     190 

SbAiM.NO*  ..„. 

278    ....  100  00 

h.  Acid.  SbAe>0,H0,2N0'.  —  When  the  neutral  nitrate  is  dissolved 
in  dilute  nitric  acid,  and  tbe  solution  evaporated  over  tbe  water-bath,  the 
acid  salt  separates  in  oily  drops,  which  solidify  in  a  crystalline  mass  on 
cooling;  and  on  dissolving  this  mass  in  water  aud  evaporating,  the  acid 
salt  is  obtained  in  beautiful  rboniboidal  crystals,  which  dissolve  readily  in 
hot  water.  The  salt  thus  obtained  exhibits  all  the  properties  of  the 
nitmte  of  stibethyl  obtained  by  Lowig  &  Schweiicr  (ix.  84),  in  which 
they  found  32'0]  p.  c.  nitric  acid;  the  above  formula  reqaires  31 '6?. 

AeetaU  of  Stihtriethyl.  —  When  the  solution  of  the  oxide  is  saturated 
with  acetic  acid  and  the  solution  evaporated  over  the  water-bath,  there 
remains  a  thick  syrnpy  residue,  which  does  not  oryatallise,  even  aft«r 
long  standing  in  a  warm  place.  (Merck.) 


Page  85. 

Compomdi  of  SUbelhyUwn,  {CH')*Sb. 

R.  Lbwia.     J.  pr.  Chem  64,  415;  CKem.  Soe.  Qu.  J.  8,  261. 

Stibethylinm  is  obtained  in  the  form  of  an  iodide  by  th«  action  of 
iodide  of  ethyl  on  elibtriethyl.  (Landol,,  ix.  85.) 

The  Berated  oxi-U  (C'H')'SbO,HO,  is  obtained  by  decomposing  the 
iodide  with  oxide  of  silver.  Traees  of  dissolved  oxide  of  silver  are 
removed  by  the  careful  addition  of  hydrochloric  acid.  On  evapo- 
rating  the  litjuid  in  vacuo,  the  hydrate  is  obtained  in  the  form  of  a  thick, 
colourless,  oily  fluid,  of  a  strongly  alkaline  and  intensely  bitter  taste, 
which  quickly  renders  litmus-paper  blue.  It  dissolves  in  water  and 
alcohol  iu  all  proportions,  but  is  insoluble  in  ether.  It  sets  ammonia 
free  from  its  compounds,  and  precipitates  the  oxides  «f  the  heavy  metals. 
Oxide  of  tin  and  alumina  are  again  dissolved  by  the  excess  of  the  alkali. 
The  salts  of  the  alkaline  earths  are  not  decomposed  by  the  base. 

The  salts  are  produced  by  bringing  the  base  in  contact  with   the 


crystBllise.  The  formiftle  yields  needle-ehaped  oryiitaJs,  diffiealt  of 
BolutioQ.  The  moetste  forms  (limilar  crystals,  but  more  eolable.  Tbe 
oxalate  cnrstftlliaes;  the  saeoiaata  does  not.  The  nentnl  tartrate  httd 
raoeniate  rorm  luge  deliqaesoent  crystals;  tbe  acid  tartrate,  fioe  needles; 

Swlphide  0/  Stiitlhs/liian.  (SbAe*)S,  is  obtained  by  treating  oxide  of 
slibetbylium  with  sulphuretted  hydroeen.  When  evaporated  iritbont 
access  of  air,  it  forms  a  yellowidh  oily  liquid,  which  does  not  crystallise; 
it  dissolves  leadily  in  witer  and  alcohol,  and  behaves  towards  the  salts 
of  the  metals  like  salpliide  of  potaesiom. 

Iodide  of  Stibethylitan.  Prepared  b^  introdncinj;  a  mixture  of  equal 
parts  of  stibethyl  and  iodide  01  ethyl  into  a  retort  filled  with  carbonic 
acid,  nearly  filling  the  retort  with  water,  sealing  the  neck,  and  then 
heating  it  in  boilinc  water.  Combination  takes  nlace  in  two  or  three 
hours,  aud  the  iodide  mar  be  obtained  in  cryetsls  by  eraporatisg  tbe 
solution  on  the  water-bath,  and  cooling.  During  this  eranoratioD,  the 
liquid  generally  acquires  a  yellow  colour,  which  may,  however,  be 
removed  by  the  addition  of  a  few  drops  of  ammonia. 

Crystaflifes  in  beautiful  hexagonal  prisms,  often  an  inch  long,  or  in 
small  pointed  crystals,  which  become  yellowish  when  exposed  to  the  air. 
It  has  a  very  bitter  taste.  1  pt.  of  it  dissolves  in  586  pts.  uf  water  at  20". 
It  dissolves  more  easily  in  absolute  alcohol,  but  less  easily  in  ether. 

Anifdrtnu.  LSirif. 

16  C  96  ....  25B8  2S-79 

80  H 20  ....  S-39  6-61 

Sb 129  ....  34-77 

I    128  ....  33H6  34-28 

(CH»>*iibl 871     ....  10000 

Hgdrattd.  LOwig. 

IfiC   96  ....  24-12  24'14 

23  H  23  ....  5-78  6-12 

hb 129  ....  32-41 

1 126  ....  31-66  52-06 

30  24  ..  603 

(CH»)^bI  +  3Aq    39B 10000 

During  the  crystallisation  of  this  compound,  especinlly  froni  warm 
solutions,  another  salt  is  often  formed,  with  a  different  amount  of  water, 
vix.  a(C*H*)*SbI  +  3  Aq. 

Brwnidt  of  Stihethylium.  —  (C*H')'SbBr  was  obtained  by  saturating 
the  oxide  with  hydrobromie  acid.  GrystalHsos  in  dazzling  white,  needle- 
shaped  crystals,  which  dissolve  ver^  readily  in  water  and  alcohol,  and 
do  not  delii]|nesce  in  the  air.  Gives  by  analysis  2438  of  bromine. 
Caioulation  gives  2i-Q2. 

Brtmate  of  Stibdhylivm  appears  to  be  formed,  together  with  the 
bromide,  by  the  action  of  bromine  on  the  oxide. 

ChlorUle  of  StibetAylinm  is  obtained  by  saturating  the  bydrated  oxide 
with  hydrotliloric  acid,  or  by  decomposing  i  At.  of  the  iodide  with  3  At. 
corrosive  sublimate,  the  decomposition  yielding  3  At.  chloride  of  stib»- 


water-bath.     Has  a  atroog  bittet  taste. 

^nij/drmu.  LOirig. 

16  C  „ 960  ....  3*29  33-29  ....  33'21 

20  H 20-0  ....   7-01  7-76  ....   7-63 

Sb 129-0  ,.„  460* 

CI 35-4     ....     12-66  11-13     ....     12-SO 


(CH'/SbCl 280-*    „..  lOO-OO 

Iodide  0/  StaeOiyliam  and  Ifercurff.~a.  3HgI,(8ltAe*)I.  —  WIiei» 
a  Bolotiou  of  mercuric  chloride  is  added  to  a  solution  of  iodide  of  stibe- 


thylinm,  a  vhite  preoipilate  is  produced,  wLicli  melta  into  an  oily  liquid 
even  at  a  gentle  heat.  ^  Insoluble  in  vater  and  ether,  and  disMtlTea 
with  difficulty  ia  boiling  alcohol.  Crystallisaa  from  this  solution  in 
coliimnai  crystala.  If  the  precipitate  be  allowed  to  melt  tinder  water 
of  70°  G,  it  solidifies  to  a  white  mass,  and  only  eihibibi  sinele  red  spot*, 
but  becomes  entirely  red  after  some  time.  If  the  mass  which  has  become 
red  he  dissolTed  iu  boiling  alcohol,  the  white  salt  separatee  aj^in  in 
hexagonal  prisms.  Both  forms  of  the  salt  hare  the  eame  composition, 
but  the  red  cryatala  appear  to  belong  to  the  regular  system. 


8bAB<  

..     2ib 

.     SOO 
..    60* 

..     23-35 
..    28-60    ... 
.,     48-06    ... 

Lflirig 

...    29-80    .... 
...    4»-00    .... 

28-40 
48-60 

3HsI,(CH')*Sbl  . 

.  1049     . 

.  100-00 

b.  3HgI,2{SbAe*T},  is  obtained  by  adding  iodide  of  mercury  to  a  hot 
solution  of  iodide  of  etibethylium,  until  it  no  longer  lose*  its  red  colour. 
The  conversion  of  the  excess  of  iodide  of  mercnry  is  then  effected  by  a 
fresh  addition  of  iodide  of  stibethylium;  none  of  the  tatter  remains  in 
the  liquid.    The  precipitate  melts  when  heated,  forming  a  yellow  oil. 

LSirii. 

2  SbAe*  490    ....    34-Sl 

3  Hg   300     ....    21-13     20-86     ....    21-80 

5  I  630     ....    44-36     44-56    ....     44-52 

3HgI,2(8bAe*l) 1420    ....  10000 

Chloride  of  Stibohylium  and  Mercury,  —  Componnde  exactly  similar 
to  those  of  iodide  of  mercury  with  iodide  of  stibethvlium  are  obtained 
by  bringing  in  contact  chloride  of  mercury  and  ioaide  or  chloride  of 
stibethylium.  1  At.  iodide  of  stibetbylinm  with  3  At.  chloride  of  mer- 
cury fumiahea  the  iodine-compound  which  melts  under  water,  whilst 
the  water  takes  up  the  corresponding  chloride,  3MgCl,(SbAe*)Cl.  If 
concentrated  solutions  of  chloride  of  stibetbylinm  and  mercuric  chloride 
be  mixed,  a  compound  of  the  formnia  3HgCl,2{SbAe*)Cl  is  obtained. 
The  former  salt  is  soluble  in  alcohol  and  water;  the  latter  forma  a  white 
powder,  which  is  difficult  of  solution  iu  water. 

Chloride  o/SiibetJiylitim  and  Flatinum,  3PtCl»,2(SbAe*JCI.  —  Produced 
by  mixing   a  somewhat  dilute   alcoholic  solution  of  chloride  of  stibe- 
Ihylium  with  a  similar  solution  of  chloride  of  platinum,  and  evaponMing 
vol.  X.  S  H 
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ihe  mixiore.  It  h  a  fine  yellow  oompoand,  tolerably  soluble  in  water 
and  alcohol,  wbicb  yields  27*78  p.  c.  platinam;  calculation  requiriiig 
27-75  p.  c.  (Lbwig.) 
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•ethyl.    C*H»Zn. 

Fbakklamd.     PkU.  Trans.  1855;  Ann*  Phamu  95,  28;   abstr.   Proe. 
Soy.  See.  7,  808. 

To  obtain  thte  compoand  in  considerable  quantity,  Frankland  uses  a 
copper  digester  capable  of  resisting  g^eat  pressure.  Into  this  apparatoj 
4  01.  of  finely  granulated  sine,  previously  dried  at  150^  are  introduced, 
together  with  2  oi.  iodide  of  ethyl,  and  an  equal  volume  of  anhydrous 
ether,  and  the  whole  heated  in  an  oil-bath  to  aboat  130^  The  utmost 
care  must  be  taken  to  ensure  the  perfect  dryness  of  all  the  materials,  as 
the  smallest  quantity  of  moisture  gives  rise  to  the  formation  of  oxide  of 
zinc  and  hydride  of  ethyl,  and  greatly  diminishes  the  product;  the 
addition  of  ether  prevents,  to  a  very  great  extent,  the  formation  of  these 
secondary  products.  When  the  action  is  complete,  the  digester  is  con- 
nected with  a  distilling  apparatus  of  peculiar  construction,  and  the  pro- 
duct distilled  iu  an  atmosphere  of  carbonic  acid.  [For  details  of  the  digester 
and  of  the  dUtUUng  apparatna,  lee  the  referenfiea  above  dtedl. 

Colourless,  transparent,  mobile  liquid,  which  refracts  light  strongly, 
and  has  a  peculiar  odour,  rather  pleasant  than  otherwise,  thereby  differing 
remarkably  from  xinc-methyl.  Sp.  gr.  =  1*182  at  18°.  Shows  no  ten- 
dency to  solidify  at  —  22^  ISoils  at  118°,  and  distils  unchanged.  Vapour- 
density  4*259. 

PnmklaDd. 

4C.... 24-0    ....    39-22    38-83 

5  H 5-0    ....       817     8-20 

Zn   32-2     ....     52«61     5227 

C*R*Zn  61-2    ....  10000    9930 

Or:  Frankland. 

C<H»  290    ....     47-39    47*32 

Zn  32-2     ....     52-61     52-67 

C^U»Zn   61-2    ....  100*00    99*99 


Vol. 

C-vaponr 4 

H-gaa 5 

Zn-vaponr  1 

Densitj. 
....     1-6640 
....    0-3465 
....    2-2471 

Or: 

C<H» 

Zn  ... 

Vol. 

Densitj. 

2-0105 
2-2471 

Vap.  of  C*H»Zn  ...    1 

....    4-2576 

1 

4-2576 

Trcm  this  it  would  appear  that  the  vaponr-Tolame  of  tine  is  eqnal  cnly  to  that  of 
oxygen,  instead  of  that  of  hydrogen  as  is  commonly  supposed,— in  other  words  that  sino- 
vapoor  is  not  monatomic  bnt  diatomic  (i.  53).  Zinc-ethyl  appears  therefore  to  belong 
to  the  so-called  water-type  (vii.  46),  and  to  consist  of  2  volumes  of  ethyl  and  1  vol.  of 
sinc-yaponr,  the  three  volumes  being  condensed  into  two;  for,  on  the  assumption  that  an 
atom  of  sine  occupies  the  same  vapour-volnme  as  an  atom  of  hydrogen,  we  should  have 
the  anomaly  of  the  combination  of  two  gaiet  in  equal  volumes  attended  with  coBden« 

SMiOB* 


upon  with  violence  by  oxygen,  chlorine,  bromine,  Sea.;  neverthdvsa,  it 
does  not  appear  to  be  capalite  of  forming  any  true  compounda  with 
electro-negative  elements,  its  reactions  being  all  double  decompositions  in 
which  the  constituents  of  the  zino-tithyl  separate.  On  coming  in  contact 
■with  oi^gea  gas  or  atmospheric  air,  it  takea  fire  sponteneously,  and 
1>Dni3  with  a  bright  blue  flame  bordered  with  green,  and  gives  off  dense 
vaponrs  of  sine-oxide.  A  cold  body  held  in  the  flame  soon  Incomes  covered 
with  a  black  film  of  metallic  sine,  eurrounded  with  a  white  border  of 
oxide.  The  products  of  this  rapid  combuatioa  are  carbonic  acid,  water, 
and  oxide  of  zinc.  If,  on  the  contrary,  linc-ethyl,  diluted  with  three 
times  its  volume  of  ether,  be  introduced  into  a  vessel  filled  with  dry 
carbonic  acid  gas  and  immereed  in  a  freezing  mixture,  and  a  stream  of 
oxygen  slowly  directed  npon  it,  a  rapid  action  takes  place,  at  first 
attended  with  formation  of  whit«  fumes;  but  this  soon  ceases,  and  a 
white  precipitate  begins  to  separate;  if  the  vessel  be  frequently  shaken, 
to  break  a  crnst  which  fonns  on  the  surface,  the  action  goes  on  slowly 
and  steadily,  and  is  cumplete  in  about  four  days.  During  the  latter 
stage,  after  the  white  fumes  have  ceased  to  form,  a  considerable  qaantitr 
of  gaseous  hydride  of  ethyl  is  evolved.  The  product  of  the  oxidation  is 
n  white  amorphous  mass,  consisting  of  ethylate  of  sine  C'H'ZnO',  mixed 
with  smaller  quantities  of  acetate  and  oxide  of  zinc.  One  experiment 
yielded  in  100  pts. :  68-28  p.  c  ethylate  of  zinc,  1670  acetate,  and  15-02 
oxide.  The  formation  of  these  products  is  represented  by  the  following 
equations : 

C*H'Zd  +  20"  C^H'O.ZnO 
etbjlite  of  ihia. 
C*H*Zn  +  CBH)  +  !0—  CH'ZoO*  +  C«H«,H  +  HO. 


CHtOiZaO  +  2H0  -  ZnO.HO  +  C*H'0» 

The  first  action  of  the  oxygen  appears  to  he  that  represented  by  tho 
first  eqnation,  and  to  continue  ae  long  as  the  vapours  of  linc-ethyl  are 
diffused  through  the  vessel  and  absoA)  the  oxygen  as  fast  as  it  enters; 
after  this,  the  second  action  takes  place,  hydride  of  ethyl  and  free 
oxygen  being  then  present  in  the  vessel  together.  Lastly,  as  hydrated 
oxiik  of  zinc  and  zinc-ethyl  could  scarcely  exist  together,  the  action 
represented  by  the  third  equation  probably  takes  place  only  after  all  the 
sine-ethyl  has  been  oxidised.  The  action  of  oxygen  on  pure  zinc-ethyl 
was  also  tried  in  a  similar  manner,  but  did  not  yield  any  definite 
results,  the  oxidation  being  greatly  disturbed  and  retarded  by  the  for- 
mation of  a  solid  cmst  on  the  surface  of  the  liquid.  As  however  the 
production  of  acetate  of  sine  and  hydride  of  ethyl  in  the  experiment 
above  described  is  clearly  due  to  the  ether  present,  we  may  conclude 
that  the  essential  product  of  the  slow  oxidation  of  zinc-ethyl  is  ethylate 
of  zinc. 

Zinc-ethyl  is  acted  upon  with  great  ener^  by  iodim;  when  the 
violence  of  the  action  is  moderated  by  the  application  of  intense  cold  and 
the  intervention  of  ether,  the  sole  prodnota  are  iodide  of  zinc  and  iodide 
of  ethyl: 

C*H'  K  11      C'H'I 
Zn/"*"!!  2nl 

2  K  2 
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Brcmine  aots  with  ezploBire  riolenoe  on  sincethjl,  bat  the  action 
may  be  moderated  by  adding  the  bromine  in  the  form  of  diffused  vapour, 
and  cooling  to  0^  The  sole  products  are  then  bromide  of  ethyl  and 
bromide  of  line. 

Zinc-ethyl  bums  spontaneously,  and  with  a  lurid  flame,  ir  Morint 
gas,  forming  chloride  of  sine  and  hydrochloric  acid,  and  depositing 
carbon.  The  products  of  a  more  moderate  action  are  probably  similar  to 
the  preceding. 

When  sine-ethyl  is  gently  heated  with  flowers  of  ndphur^  a  white 
precipitate  is  formed,  and  a  strong  odour  of  sulphide  of  ethyl  developed. 
The  princinal  product  is  mercaptide  of  zinc>  OH*S,ZnS. 

Zinc-ethyl  is  decomposed  by  water  into  xino-oxide  and  hydride 
of  ethyl  : 

C«H»Zn  +  HO  -  C<H»,H  +  ZnO 

Hydrated  acids  act  upon  it  in  a  similar  manner. 

The  action  of  the  electro-negative  elements  upon  rinc-ethyl,  combining 
as  they  do,  partly  with  the  zinc  and  nartly  with  the  ethyl,  affords  a 
striking  example  of  the  peculiar  condition,  —  polarity  as  it  may  be 
called,  —  of  elements  at  the  moment  of  chemical  change,  ori^nallF 
pointed  out  by  Brodie.  {PhiL  Trans.  1850,  789.)  Ethyl  in  the  free  state 
shows  no  inclination  to  unite  with  oxygen,  chlorine,  &c,  but  in  pre^nce 
of  zinc,  it  enters  readily  into  combination  with  those  elements.  (Frankland.) 
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Pliosphaie  of  Hydrargethyl  —  Prepared  by  digesting  tribasic  phos- 
phate of  silver  and  chloride  of  hydrargethyl  with  weak  alcohol,  con- 
centrating the  flltrate  at  the  gentlest  possible  heat,  extracting  the 
Phosphate  of  hydrargethyl  from  the  syrupy  solution  with  water,  and 
leaving  the  solution  to  evaporate  in  vacuo;  it  forms  a  viscid,  translucent 
nearly  colourless  mass. 

Sulphate  of  Hydrargethyl  was  prepared  by  agitating  1  At  of  finely 
pulverised  sulphate  of  silver  with  the  alcoholic  solution  of  1  At.  chloride 
of  hydrargethyl  and  evaporating  the  filtered  liquid.  Crystallises  in 
silvery  laminae.  '' 

2Hg 200    ....     72-20    71-43 

JC. 24     ....       8-66     8-88 

^  «    6     ....       1-81     1-90 

?^ 8     ....       2-89     3-39 

SO* 40     ....     14-44     14-40 


C<H»HgaO,SO» 277    ....  10000    10000 

NiiraU  of  Hydrargethyl  —  Obtained  by  sat  mating  the  base  with 
nitric  acid.  Remains  when  the  aqueous  solution  is  evaporated  over  the 
waler-bath,  in  the  form  of  an  oily  liquid,  which  solidities  in  a  tallowy 
mass  on  cooling.  It  dissolves  readily  in  water  and  alcohol,  and  burns 
away  with  slight  detonation  when  heated. 


OXALATES, 

Dnnhaapt. 

2  Hg   200    ....  68-73 

4  C 24     ....       8-23     8-44 

5  H 6     ....       1-74     1-84 

O 8     "••      2-75 

N0» 54     ....  18-55     10-80 


C^H»Hg»0,NO»  291     ....  100-00 

The  Oxalate  and  Acetate  of  hydrargethjl  are  crystallisable.  (Diinlij 
J.  pr.  Ckem.  61,  399;  Ann.  PJuirm.  92,  882.) 
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Sodio-anlimonio  Oxalate,  —  Wlien  bioxalate  of  soda  is  boiled  wi! 
large,  quantity  of  water  and  an  excess  of  antimonic  oxide,  the  solu 
yields  on  cooling  an  abandant  crop  of  transparent  shining  cryi 
belonging  to  the  oblique  prismatic  system.  They  are  rhombic  pri  i 
with  the  acute  lateral  edges  slightly  truncated;  and  an  oblique  tern: 
face  resting  thereon. — (For  the  figures  and  crystallographical  details  of  thii 
the  following  salts,  see  Rammelsberg^s  Memoir^  Pogg.  95,  177.)  They  are  deci 
posed  by  water,  like  the  potash-salt  a  (ix.  149,)  with  separation  of  i 
monic  oxide.  (Rammelsberg.) 

Crystals.  Rammels : 

new  396  ....  39-54    39-11 

5  NaO   156  ....  15-62     16*41 

2  SbO»  306  ....  31-36    3039 

15  HO 135  ....  13-48     13-17 

5(NaO,(?08)  +  2(8bO»,8C*0»)  +  15  Aq 993     ....  10000    9908 

This  salt  corresponds  in  composition,  excepting  that  the  amount  of  water  is  \ 
as  great,  with  the  potash  salt  above  referred  to,  and  liire  that  salt  may  be  regarde : 
consisting  of  [3(NaO,C«0»)  +  (SbOS,3C«0")]  +  [2(NaO,C«03)  +  (SbO»,3C2r 
It  has  not  however  been  found  possible  to  obtain  one  of  these  component  salts  1 1 
rately,  as  was  the  case  with  the  potash-salt.  The  mother-liquor  contained  one  or  1 1 
salts  of  different  compositioui  but  they  could  not  be  separated  or  obtained  in  dis ; 
crystals.  (EUmmelsberg.) 
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AmmoniO'Cadmic  Oa;ato«.— Recently  precipitated  cadmic  oxide 
solres  when  boiled  with  a  solution  of  neutral  oxalate  of  ammonia, 
the  liquid  on  cooling  deposits  the  double  salt  in  indistinct  crystal 
masses.     This  salt  decomposes  when  heated  in  a  covered  crucible,  am 
nia  being  evolved  and  cadminm  reduced,  part  of  which  volatilises; 
opening  the  crucible,  the  mass  bnrns  with  a  glimmering  light,  and  fo 

brown  cadmic  oxide.  (Bammelsberg,  Po^g.  95,  196.) 

Rammelsber 

5  (?0« 180     ....     42-90     42-76 

CdO 64     ....     15-19     15-89 

4  NH*0  104     ....     24-78     25-01 

8  HO  72     ....     17-13 

4(NH*0,CK)»)  +  (CdO,C203)  +  8Aq.     420    .-.  lOCOO 


$31  ADDITIONS     TO  VOL.  IX. 


Page  152. 

Stannous  oxalate,  -» According  to  an  aDaljsIs  bj  LuimanD^  this  sali 
is  anbydroos. 

Lttrmnui* 

2  SnO 136     ....     65-37     64-45 

C^O« 72     ...     34-63     3500 

OSnK)*  208     ....  10000     99-45 

AnimoniO'Stannotu  Oxalate,  —  Colourless  transparent  crystals,  the 
form  of  which  could  not  be  determined^  but  appears  to  be  identical  with 
that  of  the  potash-salt,  {inf.)  Analysis  gave  40*23  p.  c.  oxalic  acid,  and 
28-63  stannous  oxide,  agreeing  with  that  of  Haosmann  &  Ldwenthal. 
(Rammelsberg,  Fogg.  95,  1 95.) 

PotamO'Stannous  Oxalate,  —  Obtained  by  precipitating  proiocfaloride 
of  tin  with  oxalic  acid,  and  boiling  the  precipitate  with  a  solation  of 
neutral  oxalate  of  potash.  Separates  from  the  solution  in  transparent 
crystals,  mostly  very  small :  they  belong  to  the  doubly  oblique  prismatic 
system.  (Rammelsberg.) 


LUniiaiui« 

SoO  

68 

....    34-66    ... 

34-79 

KO    

47 

....     24-05     ... 

24-17 

C*0« 

72 

....    36-70    ... 

36-93 

HO    

9 

....       4-59 

C*SnKO»  

196 

....  10000 

The  analjua  agreei  with  that  of  Haosmann  &  LSwenthal. 

Potassuheohaltoiu  Oxalate.  —  Oxalate  of  cobalt  dissolves  in  a  eolntion 
of  neutral  oxalate  of  potash,  forming  a  red  liquid,  which  deposits  a 
double  salt  in  small  deep  red  crystals.  Rhombic  prisms,  with  truncated 
acute  lateral  edges  and  four-sided  summits,  the  acute  lateral  edgea  of 
these  summits  being  also  truncated  by  faces  resting  on  the  lateral  edges 
of  the  prism.  Being  very  small,  and  having  but  little  lustre,  it  was 
found  impossible  to  measure  them  exactly,  or  to  determine  whether  they 
belong  to  the  right  or  the  oblique  prismatic  system.  They  dissolve  in 
water^  forming  a  clear  solution.  (Rammelsberg,  Fogg.  95,  197.) 

Cryitah.  Rammelsberg. 

CoO   37-5  ....  17-79  18-37 

KO 47-0  ....  22-38  2M3 

C*0«    72-0  ....  34-18  33-40 

6  HO 540  ....  25-65 

C*CoKO'  +  6Aq 2100    ....  10000 

PotassiutiV'nickel  Oxalate, — Obtained  like  the  cobalt-salt  in  green 
ludistinct  crystals  of  analogous  composition.  (Rammelsberg.) 

CrytiaU,  Rammelsberg. 

NiO    37-5  ....  17-82  17-98 

KO 470  ....  22-38  22-23 

C*0»  ., 720  ....  3418  3404 

6  HO 540  ....  25*62 

C*NiK0»  +  6Aq «...  2105     ....  10000 


Ammonio-eupri 


Page  165. 

•  —  ^y  heating  cnpric  ouJate  witli  neutral 
oxsilate  of  ammonia,  this  salt  ia  obtained  id  Bm&ll  but  well  defined  rhom- 
boidal  prisms,  belonging  to  tbe  doubly  oblique  prianiatio  sjstem,  and 
isomorphous  with  those  of  the  potosh-Balt  with  2  At,  water.  Some- 
timea  made-crystals  are  obtained.  (Rammelaberg.) 


CrytMt. 


NH^O 
CH'  . .. 

2  HO    


Liimnnn. 

..    25-61    - 

25-31 

...     1667    ... 

16'72 

,.    46-1  &    ... 

45-60 

C*(Co,NH')0'  +  2Aq. 156    ....  100-00 

The  antljiiu  agree*  atulj  with  Out  of  Vogtl  (iz.  165.) 

Potatno-cuprie  Oxalait.—a.  With  2  At.  water. ^Capiio  oxalate 
obtained  by  precipitating  the  acetate  with  oT&lic  acid,  is  boiled  with  » 
solution  of  neutral  oxalate  of  potash,  bo  as  to  eaturate  the  latter  ae  com- 

Eletelyas  possible.  On  cooliog,  the  double  salt  Bep&rates  in  crystals, 
eloDgiog  to  the  double  oblique  prismatic  syatem,  and  having  the  colour 
of  bine  vitriol.  The  ealt  is  decomposed  by  water,  with  separation  of 
cuprio  oxalate.  (Rammelaberg,  Po^.  93,184.) 

LUnnann. 

CnO   40-0     ....     22-57     22-« 

KO 47-2     ....     26-64    260a 

C<0'  720    ....     40-63     39-54 

2  HO 180     ....     10*10 

C*CuK0«  +  2Aq ir7'2     ....  100-00 

The  water  is  wholly  expelled  at  100°.  At  200°  the  salt  begins  to 
decompose,  and  if  the  air  be  excluded,  leaves  a  mixture  of  carbonate  of 
potash  and  cuprous  oxide.  —  In  >d  experiment  in  which  the  u]t  wai  ignited  io  a 
■null  retort,  lbs  reiidne  amoanted  to  57*8  p.  c.  EsppoiiDg  this  to  contaia  39-41  pts. 
of  carbonate  of  potaib,  there  renuioi  18-7  roi  the  copper  and  oxygen.  Now  22'57 
CuO  »  20-31  Cu'O.  The  experiroeat  gare  aomewhat  lesi,  and  jet  no  melalllc  copper 
Oonld  he  detected  in  the  reiidae.  (Kammelaberg.) 

6.  WilA  4  At.  Water.  CCuKO'  +  4Aq.  The  needle-ahaped  salt 
described  by  Vogel.  It  is  oftea  deposited  after  the  preceding,  but  aome- 
umea  alone,  especially  when  the  eolution  contains  an  excess  of  oxalate 
of  potash,  a  oircnmstance  likewise  observed  by  Vogel.  Tbe  crystals  do 
not  admit  of  exact  measurement,  partly  from  their  smallness,  partly 
from  the  rapidity  with  which  they  effloresce.  They  are  extremely  thitt 
six-sided  prisms,  in  which  angles  of  108°  52'  and  72°  30'  have-  bees 
observed.  Lurmann's  analysis  gives  20*63  p.  o.  CuO  and  23-42  KO. 
(Rammelsbetg.) 
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LlirmaniL. 

CnO    ..« 400    ....    23-70  2396 

IKO 28-3    ....     16-78  1756 

|NH*0 10-4     ....      6-17  6-90 

C<0» 72-0    ....     42-68  ^  41-27 

2  HO 18-0    ....     10*67 


^hi 


C*C«|K|(NU«)0>  +  aAq 1687     ...  10000 
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Chloride  nf  OAyl  (XiweyZ)  —  C*H»0\C1.  —  According  to  H.  RiUer, 
{Ann,  Pharm,  95,  208,)  Gerhardt*s  method  of  preparing  this  eomponnd  by 
the  action  of  ozychloride  of  phosphoras  on  acetate  of  soda^  neyer  yieldj 
the  calculated  quantity,  becanse  a  considerable  quantity  of  anhydrooa 
acetic  acid  is  formed  at  the  same  time;  the  formation  of  the  letter  product 
may.  be  diminished  by  gradually  adding  the  acetate  of  soda  to  the  oxychlo- 
ride,  but  cannot  be  prerented  altogether.  But  with  glacial  acetic  ac»d  and 
pentachloride  of  phosphoras,  the  choride  of  othyl  may  be  readily  obtained 
in  a  state  of  purity,  and  in  large  quantity.  1  At.  glacial  acetic  acid  is  ad<led 
by  separate  portione  to  1  At.  pentachloride  of  phosphorus  oontained  in  a 
tubulated  retort.  Each  portion  added  produces  efferrescenoe  from  escape 
of  hydrochloric  acid  gas,  and  a  large  portion  of  the  chloride  of  othyi 
distils  oyer.  The  remainder  and  the  resulting  oxyehloride  of  phcapboms 
are  driven  into  the  receiver  by  gentle  heat,  and  tne  two  liquids  separated 
by  distillation,  the  separation  being  easily  effected,  as  their  boiling  points 
differ  considerably.  The  mixture  which  ultimately  remains  in  the 
retort,  may  be  utilised  for  the  preparation  of  anhydrous  acetic  acid,  by 
distillation  with  acetate  of  soda. 

C^H^O*  +  PC1«  «  C^H'G^Cl  +  PCIW  +  Ha 

Anhydrous  acetic  acid,  distilled  with  pentachloride  of  phosphorns, 
likewise  yields  chloride  of  otbyl,  but  without  formation  of  hydrochloric 
acid. 

Oxyehloride  and  terchloride  of  phosphorus  do  not  act  upon  glacial 
acetic  acid.  (Bitter.)  According  to  Bechamp,  on  the  other  hand,  ter- 
chloride of  phosphorus  acts  both  on  monohydrated  and  upon  anhydrous 
aeetic-acid,  forming  chloride  of  othyl  (p.  487). 

BrmMe  cf  Othyl.  —  C*H'0«,Br.  —  1  At.  glacial  acetic  acid  and  1  At. 
petitabtomide  of  phosphorus  form  bromide  of  othyl,  oxybromide  of 
^hoephorus,  and  hydrobromic  acid. 

C<H*0<  +  PBr»  =  C^HSQ^Br  +  PBi*0«  ¥  HBr. 

Colourless  strong^smelling  liquid,  which  instantly  turns  yellow  on 
exposure  to  the  air.  A  drop  of  it  placed  on  the  skin  colours  it  yeHow, 
and  imparts  to  it  a  persistent  odour,  like  that  of  phosphnretted  hydrogen. 
Water  quickly  decomposes  it,  forming  hydrobromic  and  acetic  acid. 
Boils  at  about  8^. . 

Ritter. 

C»BW 43    ....    34-96 

Br  80    ....    65*04    65-00' 

C*H»0»Br 123    ....  100*00 


in  a  sealed  tube,  at  the  temperatnre  of  the  water-bath,  for  several  days 
prodaoed  no  perceptible  action. — When  iodine  and  phosphorua  were 
added  alteroately  to  glacial  ooetic  aoid,  and  the  liquid  distilled,  a  larg^e 
quantity  of  hydnodic  acid  was  evolved,  and  a  liquid  strongly  coloured 
by  iodine  dietilled  over  below  100°j  but  it  continnally  gave  off  hydriodic 
acid,  »nd  did  not  exhibit  a  oonetant  boiling  point,  even  after  several  recti- 
fications. The  phosphoruB  was  completely  converted  by  this  reaction 
into  the  red  modiBcation. — >It  might  be  eipeetod  tlut  iodide  of  oth^l  wonld  be 
prodaced  bj  tlie  limiiltaneoiu  action  of  tlie  iodins  md  terchloride  of  phoiphonu  OD 
f  Uci«l  «eeUt  acid,  iccordiDg  to  tiM  equlion : 

oa'o*  *  pci»  +  11  =  cmHPi  +  pci'o'  +  ai. 

but  the  procen  jieMi  Dotfaing  bnt  biniodide  of  phosphoTiii.  (Ritter.) 
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nige247. 

AcetyliUHL    C*NH«  =  N  |  H,H,H,(C*H»)| 

J.  Natansok.    Ann.  Fhoi^m.  92,  48;  Ch€m.  Soc  Qu.  J.  S,  150. 
Aeeiylmmnanium, 

Obtained  in  the  form  of  chloride  by  the  action  of  chloride  of  eChylend 
(chloride  of  acetyl  and  hydrogen)  on  ammonia  at  high  teznperatoree : 

C^H*Cl,Ha  +  2NH'  -  NH^Cl  +^  hJ}n,C1. 

When  1  pt  of  chloride  of  ethylene  and  5  pts.  of  strong  ammonia  are 
enclosed  in  a  sealed  tube,  and  heated  in  an  oiUbath  to  150°  (no  actioa 
takes  place  at  100°),  the  chloride  of  ethylene  is  completely  absorbed  in 
a  few  nours,  and  the  whole  converted  into  a  yellow,  watery,  hom<^neoiis 
liquid.     On  opening  the  tube,  the  odoar  of  chloride  of  ethylene  is  no 
longer  perceptible;  and  if  the  liqaid  be  left  to  evaporate  over  oil  of 
vitriol,  or  in  a  warm  place,  sal-ammoniac  separates,  and  a  nftother-liqoor 
is  obtained,  which  yields  nothing  but  water  and  ammonia  by  distillation 
with  hydrate  of  lime,  and  therefore  does  not  contain  any  volatile  oi^anie 
base;   but  on  treating  it  with   recently  precipitated  oxide   of  silver, 
evaporating  the  filtrate  to  dryness  at  a  gentle  heat  to  expel  the  ammonis, 
and  exhausting  the  residue  with  water,  a  solution  is  obtained,  having  a 
strong  alkaline  reaction,  and  therefore  indicating  the  presence  of  a  non- 
volatile base.     This  solution  blackens  on  exposure   to   the   air.  and 
deposits  reduced  silver;  and  on  removing  the  silver  by  sulphuretted 
hydrogen,  expelling  the  excess  of  that  gas  from  the  filtrate  by  best, 
neutralising  the  liquid  with  sulphuric  acid,  decomposing  the  sulphate 
with  caustic  baryta  (taking  care  to  avoid  an  excess),  and  extracting 
with  alcohol,  the  base  is  obtained  in  the  free  state. 

HydraUd  oxide  of  Acetylium  thus  obtained  is  a  yellowish,  inodoroas, 
viscid  mass,  which  dissolves  readily  in  water  and  alcohol.  It  is  charred 
by  heat,  giving  off  a  faint  but  characteristic  odour.  The  aqueons 
solution  has  a  strong  alkaline  reaction,  a  slightly  caustic  taste,  and  when 
boiled,  gives  off  the  peculiar  faint  odour  of  alkaline  solutions.  It  absorbs 
carbonic  acid  from  the  air,  and  afterwards  effervesces  with  acids.  It 
expels  ammonia  from  ammoniacal  salts.  Does  not  dissolve  alumina. 
Dissolves  oxide  of  silver  with  great  facility,  but  the  silver  is  quickly 
reduced  when  the  liquid  is  heated. 

Caletdation, 

4  C 24  ....  39-34 

N 14  ....  22-96 

7  H' 7  ....  11-48 

2  0 16  ....  26-22 

^{JaJNCHO  61     ...  10000 

Metameric  with  aldehyde-ammonia,  NH',C''H^O',  with  which  it  agrees  in  certain 
respects,  e,g.,  in  its  reactions  with  silver-salts  (i^f.)\  it  is  however  sufficiently  distin- 


onl;  one  of  tbe  h;dro|;en -atoms  of  the  amlnoiiinin  is  Teplsced  by  aa  organic  radical. 

The  salts  of  acetylinm  are  very  hygroscopic,  hecoming  moiet  in  a  few- 
seconds  after  tlryiof^;  beace  their  analysis  presents  great  diffioaltiee. 
Alcoliol  precipilates  them  from  their  aqaeons  eolations.  They  are  all 
insoluble  in  ether.  They  are  decomposed  bj  a<]ueous  ethylamine  at 
ordinary  temperatores;  bnt  on  boiling  tba  liquid,  tbe  ethylamine  is 
expelled,  in  conBec|uence  of  its  volatiiity. 

When  ammonia  and  nitrate  of  silver  are  added  to  a  aolation  of 
the  base  or  of  either  of  its  salts,  and  tbe  liquid  is  boiled  for  some 
time,  an  extremely  beautiful  specular  deposit  of  siWer  is  formed.  This 
reaction  is  slower  with  the  chloride  than  with  the  other  salts,  because 
the  separated  chloride  of  silver  is  difGcnIt  to  reduce.  — When  nitrite  of 
silTer  is  added  to  a  eolutioa  of  the  chloride  of  acetyltnm,  and  the 
liqaid  heated,  aldehyde  is  copiously  evolved,  especially  on  addition  of  a 
few  drops  of  sulphuric  acid  : 

C*NH*0  +  NO*  -  C*H*0'  +  2N  +  2H0. 
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NaUnflon. 

C*NH« 44-0    ....     17-66 

Pt 990    ....    39-73    38-22 

3  CI 106-2     ....    42-61 

C<NH«Cl,PtCP  249-2    ....  100-00 

Oxalate.  —  Precipitated  bj  alcohol  from  the  aqneona  solation,  in  the 
form  of  a  white  gelatinous  precipitate,  which,  if  the  eolation  is  oonoen- 
trated,  oonTerts  the  liquid  into  a  pasty  mass.  (Natanson.) 


Page  300. 

FuLminating  Mercury,  —  Liebig  {Ann,  Pharm,  95,  284)  gives  the 
following  process  for  preparing  this  compound:  3  pts.  of  mercoiy  are 
dissolved  in  36  pts.  of  nitric  acid  of  sp.  gr.  1-34  to  1  *345,  in  a  wide  glass 
flask  capable  of  holding  at  least  18  times  the  quantity  of  liquid  actually 
nsed,  so  that  the  greater  part  of  the  cooled  nitrous  acid  gas  may  remain 
within  it.  As  soon  as  the  metal  has  completely  disappeared,  the  solution 
is  decanted  into  a  second  vessel  containing  17  pts.  of  alcohol  of  90^ 
to  92°  (Tralles),  then  immediately  poured  back  again  into  the  first 
vessel,  and  briskly  agitated  to  promote  the  absorption  of  the  nitrous 
acid.  In  5  to  10  minutes,  gas-bubbles  begin  to  rise,  and  there  is  formed 
at  the  bottom  of  the  vessel  a  strongly  refracting,  specifically  heavier 
liquid,  which  must  be  mixed  with  the  rest  by  gentle  agitation.  A 
moment  then  arrives  when  the  liquid  becomes  black  from  separation  of 
metallic  mercury,  and  an  extremely  violent  action  is  set  up,  with 
evolution  of  a  thick  white  vapour,  and  traces  of  nitrous  acid;  this  action 
must  be  moderated  by  gradually  pouring  in  17  pts.  more  of  the  same 
alcohol.  The  blackening  then  immediately  disappears,  and  crystalline 
fulminating  mercurj'  begins  to  separate;  towards  the  end  of  the  operation, 
the  little  crystals  are  kept  fioating  on  the  surface  in  curdy  masses  by 
the  rising  gas-bubbles,  which  however  escape  as  the  alcohol  is  poured  in, 
so  that  ultimately,  when  the  liquid  has  cooled,  all  the  fulminating 
mercury  is  found  at  the  bottom.  By  this  method,  not  a  trace  of  mercury 
is  left  in  solution,  and  the  quantity  of  fulminating  mercury  obtained  is 
exactly  that  which  calculation  assigns,  viz.  4*6  pts.  (Liebig.) 

Schischkoff'  {Bull,  de  St.  PeUrsb,  CI.  Phys.  Math,  14,  98;  Ann. 
Pharm.  97, 53;  Chem,  Oaz.  1855,  420,)  has  analysed  fulminating  mercury 
prepared  from  a  solution  of  mercury  in  excess  of  nitric  acid,  and  obtained 
results  agreeing  with  the  formula  C*N*Hg*0*  (or  C*NXHg»,  ix.  301). 
By  recrystallisation  from  water,  the  salt  is  obtained  in  white  or  slightly 
yellowish  silky  needles,  which,  when  dried  at  100°,  contain  I  At.  water 
of  crystallisation.  The  drying,  even  at  this  temperature,  is  attended 
with  the  greatest  danger. 

Anhydrous.  Schischkolf. 

4  C 24  ....  d-45     8-48 

2N    28  ....      9-86     9-92 

2  Hg 200  ....  70-42    7033 

4  0 32  ....  11-27' 11-27- 


C*N«HgKM    284    ....  100-00    ........  lOO'OQ 


2  N    SB     ....      9-56 

2  Hg 200     .,,.    6826    68-35 

4  o aa   ....   Jo-92 

HO 9    ....      3-07 

ON'HgW  +  Aq  293     ....  lOOM 

[The  mercarj-determioationt  formerlj  giren  bj  Liebig  4od  bf  Howanl  (ii.  301) 
were  probably  made  npon  the  hydrated  ult  j  but  thej  are  too  imall  eren  for  Uwt.] 

A  slightly  heated  solution  of  niercurio  nitrate,  acidulated  with  nitric 
acid,  dissolves  a  Urge  qaaatity  of  fulminftting  mercniy;  at  a  higher 
teniper&tuTe,  violent  evolution  of  carbonic  acid  and  nitrogen  takes  pUoe, 
and  a  yellow  precipitate  is  foi-raed,  wliicli  is  blackened  by  ammonia^  and 
when  the  mercucy  ia  separated  from  it  by  eulpliurctted  hydrogen,  yields 
a  mixture  of  two  acids.  When  the  operation  is  completei  the  filtrate 
contains  a  large  quantity  of  niercurous  nitrate. 

The  two  acids  thus  obtained  may  be  separated  by  adding  ammonia, 
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When  fulminating  meroury  is  hoUed  witb  a  solution  of  chloride  or 
Iodide  of  potassium,  tbe  fnlminic  acid  is  converted  into  a  new  acid, 
fidminaric  cieid,  C*N'H'0',  isomeric  with  cyanaric  acid.  (Liebig,  Scfaisch- 
koff.)  —  According  to  Liebiff  (Ann.  Pharm.  95,  283),  when  fulminatin/^ 
mercury  recently  precipitated,  well  washed,  and  still  moist,  is  boiled  with 
a  very  dilute  solution  of  the  chloride  of  an  alkali-metal,  it  dissolves  com- 
pletely after  a  quarter  of  an  hour*s  boiling;  but  soon  afterwards  decom- 
position takes  place,  attended  with  separation  of  light  yellow  mercuric 
oxide,  and  the  liquid  filtered  after  the  precipitate  has  settled  down,  con- 
tains a  fulminnrate  of  the  alkali,  together  with  chloride  of  mercury: 

3C*N*Hg50«  +  2KC1  +  4H0  -  2C«N=(KH2)0<  +  4HgO  +  2HgCl. 

fulminating  fulminarate  of 

mercury.  potash. 

The  mercury  may  be  precipitated  from  the  filtrate  by  ammonia,  and  tbe 
liquid,  after  sufficient  concentration  and  cooling,  yields  crystals  of  the 
alkaline  fulminurate. — Schischkoff,  who  added  the  fulminating  mercury 
to  a  boiling  and  nearly  saturated  solution  of  chloride  of  potassium,  gives 
a  different  view  of  the  process.  According  to  his  observations,  the  yellow 
precipitate  formed  during  the  reaction  is  not  mercuric  oxide,  but  is  a 
somewhat  indefinite  product,  containing  about  2  p.  c.  carbon,  3*1  nitrogen. 
9  to  9*2  chlorine,  ana  81*5  to  83*6  mercury,  besides  hydrogen  and  oxygen. 
Now,  as  the  fulminurate  of  potash  is  the  only  organic  substance  contained 
in  the  solution,  it  follows  that  all  the  carbon  and  nitrogen  of  the  fulminic 
acid  not  employed  in  the  formation  of  the  fnlminuric  acid,  must  be  con- 
tained in  the  yellow  precipitate,  and  in  the  ratio  of  2  At.  C  to  1  At.  N, 
which  is  not  very  far  from  that  of  the  numbers  above  given.  It  may  be 
supposed  then  that  2  At.  fulminic  acid  are  resolved  into  1  At.  fulminuric 
and  1  At  cyanic  acid : 

2C*N«Hg*0<  +  2KC1  +  2H0  «  Cn^KH«0«  +  C?NK0«  +  2HgCl  +  2HgO; 

fulminurate  of     cyanate  o 
potash.  potash. 

and  that  the  yellow  precipitate  is  formed  by  the  mutual  action  of  the 
chloride  and  oxide  of  mercury  and  the  elements  of  cyanic  acid  in  presence 
of  water. 

The  yellow  precipitate  is  amorphous,  insoluble  in  water,  and  decom-' 
poses  without  detonation  when  heated,  water  being  first  given  off*,  then 
carbonate  of  ammonia,  and  lastly,  at  a  stronger  heat,  a  sublimate  of  mer- 
curous  chloride,  and  a  small  quantity  of  metallic  mercury.  It  does  not 
give  ofl*  ammonia  when  heated  with  potash-ley,  or  even  change  colour 
when  boiled  with  that  liquid;  but  when  heated  with  sulphide  of  potas- 
sium, it  readily  gives  off  ammonia.  —Oil  of  vitriol  diluted  with  an  equal 
amount  of  water,  does  not  act  upon  the  yellow  precipitate  at  ordinary 
temperatures;  but  on  the  application  of  heat,  a  small  quantity  of  car- 
bonic acid  is  driven  off,  and  at  the  end  of  the  operation,  ammonia  remains 
in  the  liquid,  together  with  a  small  quantity  of  mercurous  salt,  —  strong 
hydrochloric  acid  dissolves  the  yellow  precipitate,  leaving  only  a  small 
residue  of  calomel;  tbe  filtrate,  which  does  not  give  off  ammonia  when 
mixed  with  caustic  potash,  solidifies  on  cooling  to  a  pulpy  mass  of  long 
silky  needles  of  the  salt  NH*Cl,2HgCl  +  4H0  (analysis  gave  3*81  p.  c. 
N  and  59*11  Hg,  the  formula  requiring  4*17  N  and  59*70  Hg);  corrosive 
sublimate  crystallises  out  at  the  same  time.  —  The  yellow  precipitate  is 
decomposed  by  sulphuretted  hydrogen,  sulphide  of  mercury  being  sepa- 


precipilato  heated  with  iodide  of  potassiam,  turns  l>rown,  and  gives  off 
ammonia,  part  of  the  mercury  passiog  into  the  eolation,  and  the  liquid 
containing  carlHmate  of  potash.  An  excess  of  chloride  of  potoaatiim  acU 
like  the  iodide,  though  less  stroDgly;  hence,  as  an  excess  of  the  chloride 
is  required  for  the  prcparatiou  of  ^Imiiiurate  of  potash  (see  page  559), 
this  excess  must  affect  the  constitution  of  the  yellow  precipitate.  That 
'  this  precipitate  is  not  a  body  of  perfectly  definite  conatitDtion,  is  likewise 
shown  by  its  always  leaving  a  certain  quantity  of  chloride  of  potassium 
when  suujimed,  even  after  long-con tinued  washing  with  boiling  Wdtor; 
also  by  its  behaviour  with  hydrochloric  acid  and  sulphuretted  hydrogen 
(Schisohkoff.) 

Iodide  of  potassinm  acts  like  the  chloride.  When  &  solution  of 
fulminating  mercury  in  iodide  of  potassium  is  heated  to  the  boiling  point, 
it  gradually  noqnires  a  darker  colour,  and  deposits  an  abundant  brown 
precipitate  containing  mercuric  iodide.  The  filtrate  evaporated  over  the 
water-batb,  gives  off  ammonia  at  a  certain  degree  of  concentration;  and  as 


BH e     ....      8     8-21     ....      8-29 

4  0 33     ....     33     32-18     ..,.    31-71 

cat)'. 100  ....  100   loooo   ....  100-00 

BenaoaU  of  Aeryl,  C''H'(CH')0*,  >■  obtained  in  a.  Bimilu  lauinei  by 
tba  action  of  benioatfi  of  Bilrer  od  iodopropyleae.  (Zinin.) 

Hydrarg<wyl.  C'H'H^,  —  Hydrargopropyltn^t  (2inln}j  HydrargaUtl.  ~ 
lodopropylene  combines  with  mercury  mnch  more  readily  than  iodide  of 
methyl  or  ethyl,  the  mixture  ijaickly  solidifying  to  a  yellon  crystalline 
mass,  from  which  the  iodide  of  hydragacryl  la  easily  eztractea  by  hot 
alcohol  or  ether,  and  aepaiates  from  the  alooholio  solution  on  cooling,  in 
ailver-shininj;  scales  which  turn  yellowiah  in  drying,  especially  if  exposed 
to  light. 

Iodide  of  hydrargaoryl  rolatilises  at  100°,  in  white  shining  rhombic 
tables,  melts  at  135°,  and  solidifies  in  a  yellow  crystalline  mass  on  cooling; 
when  more  quickly  and  strongly  heated,  it  is  for  the  most  part  decom- 
posed, leaving  a  carbonaceous  residue  and  yielding  a  yellow  sublimate. 
It  is  nearly  insoluble  in  water,  and  dissolves  but  very  sparingly  in  cold 
alcohol.  (Zinin.) 


8  Hb  ... 


Zinln. 
9-59 


,.  3er   ....  100-00 


When  the  alcoholic  solution  of  this  compound  is  mixed  with  nitrate  of 
silver,  the  whole  of  the  iodine  is  precipitated  in  the  form  of  iodide  of 
silver.  Oxide  of  silver  introduced  into  the  alcoholic  solution  likewise 
forms  iodide  of  silver,  the  liquid  a.t  the  same  time  beeomiog  strongly 
^kaline,  and  yielding  by  evaporation  a  thick,  syrupy,  strongly  sdkaline 
mass,  which  is  soluble  in  wiiter,  and  volatilises  when  more  atrongly 
heated,  emitting  an  odour  like  that  of  angelica  and  of  garlic  This  sub- 
stance forms  salts  with  acids,  and  is  doubtless  the  hydraud  oxide  of 
hj/drargacryl.    (Zinin.) 

Cahours  &  Hofmanu,  by  treating  iodide  of  acryl  with  various  silver- 
salts,  have  ohLained  a  number  of  acryl-salts  or  compound  ethers,  and  in 
particular  the  oxalate  of  acryl,  a  liquid  which  is  decomposed  by  ammonia 
in  a  similar  manner  to  oxalate  of  ethyl  (ix.  180),  yielding  oxamide  and 
A^„u,.  «},^j,^  r*nv»  „,  <^"  Ini-  <,r,A  r^iTn  «!.»  .  ion»  «««iui.  ~» 


equation : 

CH»0«  +  3CH»I  -  C^H"©"  +  3HI. 

Iodide  of  aciyl  decomposed  by  Bodium,  yields  the  radical  acryl  C'H*, 
which  ia  a  very  TolatUe  liqnid,  baring  a  poageiit  odour  like  that  of 
horse-radish.  It  boila  at  59°.  Its  density  is  0684  at  14.  Vapour- 
density  =  2'92  (monatomio).  Bums  with  a  very  bright  flame.  (fiompL 
rend.  42,  233.) 

[All  th«M  componndi  vill  be  mora  follf  described  In  the  next  Tolume.] 


Page  378. 

Hellonides. 

.  Pharm.  B.S.  S.S7. 


chlorides  of  otLer  metals  by  rectificatioD  in  the  same  apparataa.  Before 
being  used,  it  is  again  melted,  pulverised  wLite  Htill  hot  after  solidifica- 
tion, and  the  powder  added  U>  the  faaed  sulphocyanide.  The  propor- 
tions used  are  1  pt.  of  biamuth-ohloride  to  2  pta.  sulphocyanide  of  potaH- 
sium;  with  a  larger  proportion  of  the  fonner,  the  niaae  will  not  melt.  — 
2.  From  Melam.  —  fl  pt«.  of  sulphoc^anide  of  potassium  are  fused  with 
A  pts.  of  mclam,  previously  slightly  ignited,  and  added  in  eucoessiTe 
small  portions.  The  temperature  must  not  be  allowed  to  rise  too  high; 
if  the  gaa-bnbbles  which  rise  from  the  melted  mass,  do  not  burn  with  s 
blue  flame  (sulphide  of  carbon),  but  with  a  red  colonr,  indicating  the 
formation  of  cyanogen,  the  heat  must  be  moderated.  The  melam  is 
prepared  by  heatiug  in  a  porcelain  basiu,  a  mixture  of  eqnal  parts  of 
sal-ammoniac  and  sulpliocyanide  of  potaasium,  stirring  constantly  till  no 
more  vapours  of  sulphocarbonate  of  ammonia  are  evolved,  and  sal- 
ammoniac  begins  to  sublime.  The  mass  is  then  exhausted  with  cold 
water,  the  residue  dried,  and  gently  ignited  before  being  u«ed.  —  4.  In 
preparing  mellonide  of  potassium  by  fusing  sulphur  with  yellow  prussiate 
of  potash,  the  addition  of  carbonate  of  potash  towards  the  end  of  the 
fusion  is  positively  injurious;  for  the  slightest  excess  of  that  salt  induoes 
the  decomposition  of  the  mellonide  of  potassium  previously  formed. 

Pure  mellonide  of  potassium  forms  soft,  white,  very  slender  inter- 
laced needles,  having  a  silky  lustre,  and  soaroelv  distingnisfaable  in 
appeaianoe  from  sulphate  of  quinine.  —  1  pt.  of  tne  salt  dissolves  in 
37'4  pts.  of  water  at  ordinary  temperatures,  and  in  a  much  smaller 
quantity  of  hot  water;  it  is  insoluble  in  alcohol.  Crystallises  with  difS- 
Gulty,  even  from  a  solution  saturated  while  warm,  but  very  easily  on 
addition  of  alcuhol.  Its  solubility  in  cold  water  is  greatly  diminished 
by  the  presence  of  other  salts.  A  warm  saturated  solution,  which  would 
stand  for  days  after  cooling  without  crystallising,  instantly  deposits 
crystals  on  addition  of  a  few  drops  of  solution  of  sulphocyanide  of  potaa- 
sium.  —  The  aqueous  solution  tosLea  as  bitter  as  sulpnate  of  quinine.  In 
doses  of  a  dram,  the  salt  exhibits  no  decided  action  on  man  or  other 
animals,  none  at  least  which  would  distinguish  it  from  other  bitter  sub- 
stances.—The  crystals  heated  to  200°,  give  off  18-06  p.o.  (10  At.)  water. 

—  TLiB  remit  differa  conBiderablj  from  the  former  determination  (vill.  392).  liebig 
eipre«KB  bimwU  aiuible  to  accoimt  for  Ctie  difference. 

jlnAyifroiu.  IJebig. 

18  C 108-0  ....  26-SO  26-12 

UN IB2-0  ....  «-65  44-33 

3K 117-8  ....  28-85  28'72 


C-WP  .... 
10  HO 

407-6 

407-6 

W'O 

..  100-00  .. 

..  81-91 
,.  1808  .. 

....  99-22 
....  18-06 

Ci«N"K'  +  10Aq 497-6    „..  10000 

Tb«  ult  bumtin  *  itre&n  of  oijgen  jield»l  onl;  0-06  p.  a.  inter;  now  tf  It 
mntaitwd  1  At.  hjdrPgCD  lo3  At.  pataiiiuni,  it  shaald  b»Te  yielded  2-19  p.  0.  water) 
it  ma;  therefore  be  safely  concluded  thnt  tlie  salt  does  not  contain  hydrogen. 

6.  Jtitoluhlt  acid  Salt.  —  Separates  in  the  form  of  a  white,  chalky 
precipitate,  on  ponring  a  moderately  dilute  solntioa  of  neutral  mellonitie 

2h  2 


648  ADDITIONS  TO  VOL.  IX. 

of  potassium  into  wami  dilate  hydrochloric  acid.     Insolable  in  cold  and 
sparinglj  soluble  in  boiling  water;  the  solution  has  a  strong  acid  reactioD; 

easily  soluble  in  a  solution  of  acetate  of  potash. 

Liebtg. 

18  C 108-0    ....    32-61     31-97 

13  N    1820    ....     54-95 

2  H    20     ....      0-60 0-76 

K 39-2     ....     11-84    11-93 

C»N»H«K 331-2    ....  10000 

When  hydrochloric  add  is  poured  into  &  lolution  of  meUonide  of  potassiam^  a  tzvus- 
lucent  gelatinous  precipitate  is  obtained,  of  verj  doubtful  composition. 

c.  Soluble  acid  Salt,  —  Obtained  by  mixing  a  warm  saturated  solu- 
tion of  the  neutral  salt  with  an  equal  value  of  strong  acetic  acid.  Cry»- 
tallises  from  this  mixture  in  oblique  rhombic  laminaB,  which  effloresce  in 
a  warm  atmosphere.  When  boiled  with  water,  it  is  resolved  into  the 
neutral  salt  a,  and  the  itisoluble  acid  salt  b.  The  crystals^  after  drying 
in  the  air,  give  off  13 '03  p.  c.  water. 

Dned  at  ISO"*.  Liebig. 

18  C 108-0  ....  29-23  28-75 

13  N    1820  ....  49-28 

H    10  ....  0-27  0-43 

2  K 78-4  ....  21-22  21-13 

C»*N»HIP  369-4    ....  100-00 

Air^ried.  Liebig. 

CMN»HK»    369-4    ....    8727 

OHO    54-0    ....     12-73    13-03 

Ci«NWHIP  +  6Aq 4234     ....  10000 

MeUonide  of  Silver.  -» Obtained  as  a  white  precipitate  by  mixing  a 
boiling  solution  of  neutral  mellonide  of  potassium  with  nitrate  of  silver. 


18  C... 
13  N 
3Ag 


Liebig  (mean). 

108    ....     17-59 

17-48 

182    ....    29-64 

29-54 

324     ....     52-77 

52-48 

C>8N»Ag»  614    ....  100-00    99-50 

The  salt  burnt  in  a  stream  of  oxygen  yielded  in  two  experiments  0-4  and  0*3  p.  c. 
water,  whereas  if,  as  supposed  by  Gerhardt,  it  contained  1  At.  H  to  12  At.  C,  the 
quantity  of  water  should  be  2-17  p.  c,  or  about  six  times  as  great  as  that  actually 
found.  Hence  we  may  aafdy  conclude  that  mellonide  of  silyer  does  not  contain 
hydrogen. 

a.  Comparing  the  composition  of  hvdromellonic  acid  with  that  of  the 
bodies  from  which,  by  fusion  with  sulphocyanide  of  potassium,  mellonide 
of  potassium  may  be  produced,  we  obtain  the  following  relations: 

Melam,  C"N"H»     contains  the  elements  of....  3NH«  +  C»N» 

Mclamine,  C>2N»H"  ,  „  4NH»  +  C«N« 

Ammelide,  C»«N»H»0«     „  „  OHO  +  NH»  +  C"»« 

Ammdine,  C«N*H»03 „  „  2HO  +  NH»  +  C*  N^ 

Chl6rocyanamide,  C«NfiH^a  „  „  CIH  +  NH»  +  C«  M 

Melanurenic  acid,  CfiN'H^O* „  „  4HO  +  CN* 

Hydrosulphomellonic  acid,  CWH*S<            „  „  4SH  +  C«  N< 


aoid,  CN'^H',  which  contains  the  elements  of  ammonia  and  tricjanamide, 
NH»  +  C"N'>  or  NH»  +  3Cy*N,  the  formation  of  these  coinpoonda  by 
the  uanal  processes  is  satisfactorily  explained.  The  formation  of  mel- 
Jonide  of  potassium  by  fusing  the  yellow  fcrrocyanide  with  sulphur  ia 
lees  obvious.  It  must,  however,  be  assumed  as  certain  that  the  radical 
mellone  is  formed  by  the  decomposition  of  sulphocyanide  of  iron,  » 
ptoceSB  which  may  perhaps  be  represeoted  by  the  following  eqnation  : 

ll)(?NS>Fe  +  3CNS"K  -  Cim^K*  +  BOS'  +  lOPeS. 

0,  The  new  fonnnla  of  mellonide  of  potassium  affords  a  eatiefaotory 
explanation  of  the  decomposition  of  that  salt  by  potash  into  cyamelur&te 
of  potash,  ammelide  and  ammonia.  Henneberg  gave  for  cyamelurio 
acid  the  two  fonnulaj  C'N'H'O*  and  C'N'H'O",  leaving  it  undecided 
which  shonld  be  preferred.  According  to  the  ^tter,  the  acid  should 
contain  1  At.  H  not  replaceable  by  a  metal,  and  the  formula  of  tb« 
potash-salt  ahonld  be  CN'HKK)*;  whereas,  according  to  the  former, 
this  salt  should  not  contain  hydrogen.  Liebig  found  in  cyamelurate  of 
potash  prepared  by  Henneberg'a  process  (ix.  382),  21'01  p.  c.  C  and 
0  09  H,  whereas  the  formula  CN^HK^O'  requires  0-29,  or  about  tbreo 
times  as  mncb  as  that  which  is  obtained  by  experiment.  Consequently, 
cyomelurate  of  potash  contains  no  hydrogen,  and  its  formula  is  C'N'K'O*. 
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flrat  into  a  flask  filled  with  carded  cotton,  tlien  into  another  containing 
oil  of  yitriol  to  absorb  the  oily  matter,  and  is  finally  condensed  ia 
bromine,  after  being  washed  with  water.  A  kilogramme  of  acetate  of 
lime  thas  treated  yields  about  60  grms.  of  crade  propylene.  —  The 
liqnid  thus  obtained  is  washed  with  potash  and  distilled;  then  shaken 
np  again  with  an  alkaline  solution,  to  saturate  the  hydrobromic  acid 
formed  during  the  distillation;  after  which  it  is  dried  over  chloride  of 
calcium  and  rectified.  Bromide  of  propylene,  C'H'Br',  forms  aboat  two- 
thirds  of  the  product;  it  has  the  odour  and  the  boiling  point  (145"^  of 
the  bromide  of  propylene  obtained  from  amylic  alcohol  (ix.  397). 

The  compound  C'H*Br,  obtained  by  the  action  of  alcofaolio  potash 
on  the  preceding  product,  heated  in  a  tube  with  sulphocyanide  of 
potassium,  yields  oil  of  mustard  {comp,  page  42).  (L.  Dusart^  C&mpL 
rend,  41,  495.) 

Propylene  is  also  found  among  the  products  of  the  dry  distillation  of 
bntyracetate  of  baryta  (p.  555^.  When  the  gas  evolved  in  that  proces 
was  passed  into  a  mixture  of  nydrochloric  acid  and  peroxide  of  manga- 
nese, and  that  mixture  afterwards  distilled,  a  distillate  was  obtained 
consisting  of  chlorinated  substitution  products  of  propylal  and  propione, 
mixed  with  chloride  of  propylene.  The  excess  of  chlorine  was  removed 
by  washing  with  water,  the  liquid  then  dried  over  chloride  of  calciam 
and  rectified.  The  whole  of  the  chloride  of  propylene  passed  over 
below  120^  and  was  obtained  sufiBciently  pure  for  analysis  when  the 
boiling  point  was  between  104°  and  110®,  and  the  vapour  no  longer 
excited  tears,  a  property  possessed  in  a  high  degree  by  chlorinated 
propylal  or  propione.  The  chloride  of  propylene  thus  purified  gave  by 
analysis  61*86  p.  c.  chlorine,  the  formula  (7H*C1'  requiring  62*51  p.  c.  — 
500  grms.  of  bntyracetate  of  baryta  yielded  1  grm.  of  chloride  of 
propylene.  (Limpncht  &  r.  Uslar,  Ann.  Fharm,  94,  829.) 
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Formation  ofPt'opylic  Alcohol  from,  Propylene,  —  Oil  of  vitriol  rapidly 
absorbs  propylene-gas;  and  on  subsequently  diluting  the  acid  with 
water,  filtering,  and  distilling,  propylic  alcohol  is  obtained  in  the  form  of 
a  spirituous  liquid,  having  a  peculiar  pungent  odour,  soluble  in  water, 
but  precipitated  from  the  solution  by  carbonate  of  potash.  In  a  state 
of  concentration,  but  still  mixed  with  a  certain  quantity  of  water,  it  has 
a  density  of  0*817,  and  beffina  to  boil  at  81°  or  82°,  [the  pure  alcohol 
boils  at  96°;  see  ix.  399].  It  mixes  in  all  proportions  with  water,  and 
forms  with  crystallised  chloride  of  calcium,  either  a  homogeneous  solution 
or  two  distinct  strata,  according  to  the  proportion  of  %e  salt.  Bums 
with  a  brighter  flame  than  common  alcohol.     Heated  with  oil  of  vitriol 


propyl,  C"H*.  —  Distilled  with  oil  of  vitriol  and  butyric  acid,  it  yields 
huiy^^ate  of  propyl,  C*H''(C'H^)0*,  which  is  a  neutral  liquid,  lighter  than 
water,  volatile  below  130°,  and  having  an  odour  like  that  of  butyric 
ether,  but  not  so  agreeable;  it  is  decomposed  at  100°  by  potash,  yieldiz^ 


and  acetic  acid,  it  yiolds  aoetnte  of  propyl,  C*H'((?H')U*,  which  Tola- 
tilisea  below  90". 

A  mixture  of  propylic  alcohol  and  oil  of  vitriol,  gently  beated, 
and  then  saturated  with  carbonate  of  baryta,  3Helde  Bulphopropylate  of 
baryta,  PH'BaO*  2S0' +  6  Aq.  Thissalt  parta  withita  waterof  crystal- 
lisatioD  in  vacuo.  With  bonioate  of  potash  it  yields  benzoate  of  propyl. 
By  immediately  saturating  with  carbonate  of  baryta  the  eolation  of  propy< 
lene  in  anlphnnc  acid,  two  ealta  were  obtained,  yi*.,  CH'BaO',2SO'  +  6Aq. 
identical  with  that  just  mentioned,  and  CH'BaO*,2SO'  +  2  Aq.,  corres- 
ponding with  the  Bulphorinate.  Theae  two  bydrfttee  exhibit  the  game 
degree  of  stability  and  behave  in  the  same  mannei  with  various  salta, 
both  producing  the  acetate,  butyrate,  and  benzoate  of  propyl.  The 
compound  formed  with  propylene  and  fuming  oil  of  vitriol,  does  not  lepro- 
duce  these  ethers. 

Propylene  is  likewise  absorbed  by  hydrochloric  acid.  When  left  to 
stand  at  ordinary  temperaturea  over  the  fuming  acid,  it  is  slowly  taken 
Qp,  and  disappears  after  some  weeks,  the  absorption  taking  place  even 
in  a  sealed  tube.  At  100°  it  is  complete  in  SO  hours.  The  product  is 
a  neutral  liquid,  lighter  than  water,  and  inaoluble  in  that  liquid.  After 
being  purified  with  potash  and  diatilled,  it  coneiats  for  the  most  part  of 
chloride  of  propyl,  C'H'Cl,  which  volatilises  at  about  40°,  and  has  tb« 
odour,  taste,  and  flame  of  chloride  of  ethyl.  (Berthelot,  JV".  Ann.  Chim. 
Fhyt.  43,  385;  Com.j>t.  rend.  40,  102.) 
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Fropylal,  CHH)*.  —  Obtained  by  the  dry  diatillation  of  bntyiacetate 
of  baryta.  Boils  at  aboat  66°.  Has  a  peculiar  ethereal  odour.  Mixes 
with  water,  alcohol,  and  ether.  The  ethereal  solution  satarated  with 
ammonia,  does  not  yield  any  oryslala  of  propylal -ammonia.  Neither  is 
that  coinponnd  produced  by  passing  ammoaiacal  gas  over  propylal 
snrronnded  with  snow,  or  by  leaving  the  propylal  in  contact  with 
aqueous  ammonia,  Fropylal  ilissolvcs  with  evolution  of  heat  in  concen- 
trated aqueous  solutions  of  the  alkaline  bisulphites,  but  the  solntionj 
even  after  long  standing,  deposits  only  a  few  orystalline  geodes  exhibiting 
the  character  of  wavellite. 

Limpricht  ft  v.  Ualar. 

6C 36    ....     62-0     63-29     ,.,.     63-00 

GH    6    ....     10-3     ll-ll     ....     10-98 

2  0  16    ....    27-7     25-60     ....     2602 

CH«0> 58     ....  1000     100-00     ....  10000 

Tlie  nwM  of  cirbsn  found  in  t1i«  aiulpi*  wu  probibt<r  das  to  the  presence  of 
propione.  —  Propylal  ii  iaomeric  with  propylic  sIdidE  (li.  400),  and  is  related  to  that 
body  in  the  sune  mauaer  u  batyral  to  bntylic  aldide,  and  laleral  to  valeric  aldide. 
(Liniprinht  &  ».  Uslar,  .^nn.  Pharm.  94,  326.)  — The  ahorternamea  propylal,  butjral, 
&C.,  are  applied  by  the  aathors  to  thoie  modifications  of  the  compounda  which  do 
not  combine  with  w 
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Fropione.  C**H**0*.  —  The  distillate  of  botyracetate  of  baiyta 
(p.  555),  boiliDff  at  95°  to  120^  was  shaken  up  with  a  concentrated 
solutiou  of  bisulphite  of  potash  or  soda;  the  resulting  crystals  separated 
from  the  mother-liquor;  and  dried  between  paper  freqaeutlj  renewed. 
On  distilling  these  crystals  with  a  solution  of  carbonate  of  potash,  the 
prop] one  passed  over,  together  with  water,  from  which  it  was  mechani- 
cally separated  and  then  dehydrated.     The  product  thus  obtained  smelt 

like  acetone,  and  boiled  at  110^  The  boiling  point  found  by  Morley  (ix.  4100* 
was  10**  lower,  m.,  100°,  which  agrees  better  with  the  position  of  propione  in  tbe  series 
of  ketones,  being  ezacUj  intermediate  between  that  of  acetone  (56*)  and  that  of 
butjrone  (144*). 

limpricbt  &  t.  Uslar. 

IOC 60    ....     69-77    .    69-31     ....     68-94 

10  H    10    ....     11-63    11-72     ....     11-65 

2  0 16     ....     18-60     18-97     ....     1941 

CiOHJ«0»  86    ....  100-00    10000    ....  100-00 

Sulphite  of  Propione  and  Potassium,  ^  This  salt,  obtained  as  alK>Te, 
formed,  after  drying  oyer  oil  of  vitriol,  small  scales  having  a  pearly 
lustre, 

10  C 

12  H 

K 

5  O 

2  S02  64 


Limpricbt  &  ▼.  Udar, 

60 

....    27-90    

.     26-37 

12 

....      5-60    

..       5-40 

39 

....      l0*14      ■•••..< 

..     18-43 

40 

....     18-66 

64 

....     29-70     

..     30-50 

CiOH»KO»,2SO«  +  3Aq 215     ....  100-00 

Sulphite  of  Propione  and  Sodium.  C"H«NaO»,2SO*+3Aq. —  Cor- 
responds exactly  with  the  potassium-compound.  Gave  by  analysis, 
12-01  Na  and  32  97  SO',  the  formula  requiring  11-5  Na  and  32-1  SO'. 
(Limpricht  &  v.  Uslar.) 

Sulphite  of  Propione  and  Ammonium  is  so  very  soluble  that  it  could 
not  be  obtained  in  crystals.  (Limpricht  &  v.  Uslaxj  Ann.  JBharm. 
94,  327.) 
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Propionic  and  Butyracetic  Acids. 

A.  Strecker.    Ann,  Pharm.  92,  80. 

Limpricht  &  ton  Uslar.     Ann.  Pharm.  94,  321;  J.  pr.  Chem.  66,  234. 

Strecker  suggests  that  the  propionic  acid  obtained  in  the  fermentation 
of  sugar  in  contact  with  chalk  and  old  cheese  (ix.  403)  may  be  produced 
by  the  oxidising  action  of  the  air  on  the  butyric  acid  previously  formed 
from  the  lactic  acid,  which  is  the  first  product  of  the  fermentation^  — 
inasmuch  as  Kolbe's  experiments  have  shown  that  the  fatty  acids  (&  ^., 
valerianic  acid)  are,  under  certain  circumstances,  converted  by  oxidation 


propionic  acid,  acetic  acid,  carboDic  acid,  and  hydrogen : 

C»H"0"  =  C'H'O'  +  CR*0*  +  2C0»  +  IH. 

Limpricht  &  v.  Ualar  found  tliat  propionic  Mtd  prepared  hj  boiling 
cjanide  of  ethyl  with  alcoholic  potaish,  boiled  constantly  at  142°,  di»< 
solved  in  water  in  all  proportions,  and  waa  separated  from  the  solotJon 
by  chloride  of  calcium. 

To  obtain  butyracetic  acid,  Limpricht  &  v.  Ualar  dissolved  buty- 
racetat«  of  lime  (prepared  by  Nbllncr)  in  hot  water;  decomposed  the 
filtered  solution  with  carbonate  of  soda;  and  distilled  the  dried  aoda-salt 
with  oil  of  vitriol  diluted  with  one-fourth  of  its  bulk  of  water.  The  acid 
which  distilled  over  bad  a  faint  odour  very  much  like  that  of  propionic 
acid,  and  posaesaing  but  little  of  ibe  bntyrio  acid  odour.  Like  propionic 
acid,  it  mixed  with  water  in  all  proportion?,  but  not  with  a  concentrated 
Bolntion  of  chloride  of  calcium,  by  which  indeed  it  was  separated  ont 
unaltered,  and  not  resolved  iuto  acetic  and  butyric  acid. 

Biityracetic  acid  debydrnted  as  completely  as  possible  begins  to  boil 
at  about  1 20°, and  the  boiling  point  gradually  risea  to  above  160°,  witbont 
becoming  stationary  near  1  40  ,  as  is  the  case  with  propionic  acid.  By 
repeated  fractional  distillation,  and  separation  of  the  portions  which 
boiled  between  120"  and  124°,  and  between  158°  and  161  ,  the  acid  was 
completely  separated  (with  the  exception  of  a  trifling  residue)  into  acetic 
acid  boiliug  between  120°  and  124  ,  aud  butyrio  acid  boiling  between 
158"  and  161°;  no  propionic  acid  was  found.  The  acetic  acid  thus 
obtained  yielded  a  silver-salt  containing  64'1  p.  o.  Ag  (calculation  61'0), 
and  the  butyric  acid  a  silver-salt  containing  55'S  p.  a,  Ag  (calculation 
554.  (Limpricht  &  v.  Usiar.) 

Anhydrous  Propionic  acid.  C"H"0*  =  (>tH»o»  f  ^'* ""  obtained  by 
the  action  of  1  At.  oxycbloride  of  pbosphoms  on  6  At.  dry  propionate  of 
soda.  It  is  a  colourless  liquid,  having  a  disagreeable  odour,  slightly 
recalling  that  of  Talerian-root.  Boils  at  165  .  Does  not  mix  with 
water. 

Limpricht  &  t.  UbUt, 

12  C 72     ....     55-3fl     5S-01 

10  H 10    ....       7-69     800 

6  0 48    ....     36-93     3G-9tf 

CiiH>°0<    130    .„.  100-00     „  100-00 

Neither  uihydroni  batrracetic  acid  nor  the  correspoDding  chloride  Bppesrs  to  exist. 
6  At.  ba^BceUta  of  Boda  diitilled  with  1  At.  oxjcUoride  of  phosphorus  jielded  a 
mixture  of  aobydrous  acetic  and  butjiio  acids;  and  3  At.  of  the  same  soda-uilt  nilh 
I  At.  PCPO*  yielded  a  miitnre  of  chloride  ot  othyl  and  chloride  of  butjril.  (Limpricht 
&  T.  Ualar.) 

The  following  salts  of  propionic  acid  wore  prepared  by  Rtrecker  with 
the  acid  obtained  as  above  by  the  fermentation  of  sugar;  they  agree  in 
all  respects  with  those  prepared  with  the  acid  obtained  from  cyanide 
of  ethyl. 

Propionate  of  Potath.  —  The  acid  obtained  by  fermentation  of  sngar 
in  contact  with  chalk  and  cheese,  was  exactly  neutralised  with  carbonate 
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of  potash^  and  tbe  solation  eviaporated.  The  residae,  irhen  aboolnte 
alcohol  was  poured  upon  it,  crystal  Used  in  colon  rless  lam  ins;  the  alco- 
holic solution  yielded,  on  addition  of  ether,  nacreous  scales,  unclaoos  to  the 
touch.  The  salt,  when  heated,  melts  without  deoomposing,  and  on 
cooling  solidifies  in  a  laminar  crystalline  mass,  like  acetate  of  soda. 
Deliquesces  in  the  air,  and  crystallises  again  according  to  the  d^^ree  of 
humidity  present.  (Strecker.) 

Strenker. 

KO 47-2    ....     42-1     41-9 

C«U*0«  630     ....     57-9 

C«H»KO<    112-2    ....  100-0 

The  potash-salt  of  hutyracHic  add  does  not  orystaHise;  it  dissolves 
readily  in  ahsolute  alcohol,  and  is  not  separated  from  the  solation  by 
ether.  (Limpricht  &  y.  Uslar.) 

Propionate  of  Soda,  —  Crystallises  with  difficulty,  so  that  it  may  l» 
separated  from  acetate  of  soda,  by  the  property  which  the  latter  possesses 
of  separating  in  crystals  from  a  concentrated  solution,  while  the  pro- 
pionate remains  in  the  mother-liquor.  By  neutralising  propionic  acid 
with  carbonate  of  soda  and  evaporating,  the  salt  is  obtained  on  cooling,  in 
a  mass  having  the  consistence  of  tallow.  The  air-dried  salt  gives  off 
16-6  p.  c.  (2  At.)  water  at  120°.  (Strecker.) 

Dried  at  120^  Strecker. 

NaO  31     ....    32-3    327 

C«H*0» 65     ....     67-7 

C«H«NaO* 96    ....  100-0 

Air^dried,  Strecker. 

C«H»NaO< 96     ...      84-2 

2  HO 18     ....     15-8    16-6 

C«H»NaO*  +  2Aq  114    ....  100-0 

ButyraeHate  of  Soda  does  not  crystallise  from  water  or  alcohol^  but 
separates  in  needles  from  the  alcoholic  solution  on  addition  of  ether. 
(Limpricht  &  v.  Uslar.) 

Propionate  of  Baryta,  —  When  propionic  acid  is  neutralised  with 
carbonate  of  baryta  and  the  solution  evaporated  to  the  crystallising  point, 
tho  baryta-salt  separates  in  colourless  prisms  belonging  to  the  right 
prismatic  system,  probably  isomorphous  with  acetate  of  baryta.  The 
crystals  give  off  their  water,  amounting  to  6*1  p.  c.  (1  At),  at  100°.  The 
salt  dissolves  in  1*3  pts.  of  water  at  16°,  and  the  solution,  when  evapo- 
rated over  the  water-bath,  solidifies  in  the  crystalline  form.  The  salt  is 
nearly  insoluble  in  absolute  alcohol,  but  dissolves  pretty  easily  in  boiling 
pirit  of  ^5  p.  0.^  whence  it  separates  out  unaltered  on  cooling. 

Dried  at  100".  Strecker. 

BaO    76-5     ....     541     542 

C«H»0»  65-0     ....    45-9 

C^H^BaO* 141-5     ....  1000 

Air^dried,  Strecker. 

C«II*BaO* 141-5     ....     94 

HO    9-0    ....      6    6-1 

C»ll»BaO*+.\q 150-5     ....  100 


When  Bubjected  to  dry  distillation  it  melts,  svvelb  up  slightly,  gives  off 
piMJOua  products,  amonj  which  ia  propylene  CH',  and  yields  a  brownish 
distillate,  having  an  ethereal  odour,  and  consisting  chiefly  of  propylal 
boiling  at  66°,  and  propione  at  110°.  The  lead-salt  yields  the  same 
producbs.  (Limpticht  &  r.  Ualar.) 

PropionaU  of  Lime.  —  Separates  by  evaporation  in  orystalline  laminto 
having  a  fatty  lostre.  Appears  to  effloresce  on  exposure  to  the  air. 
Sparingly  solnole  in  alcohol. 

Driti  at  100°.  Stracker. 

C«0   2B     ....     30-1     29*6 

C?'H'0» 6S     ....     699 

C»H>C.O* „.    93    ....  lOO-O 

Air-dHed.  Strecker. 

CH'CaO*    93    ....     91-2 

HO  9     ....       8-8     8-1 

C'H'CtO'  +  Aq  102     ...  100-0 

Propionate  of  Magnetia  was  not  obtained  in  crystals,  but  remained, 
when  the  solution  was  left  to  evaporate  in  an  open  vessel,  in  the  form  of 
a  transparent,  fissured  mass.  (Strecker.) 

ProphnaU  of  Zinc  crystallises  readily  when  a  solution  of  sine-oxide 
in  the  aqueoas  acid  is  evaporated,  in  ooloarless  lamina,  which  give  off 
part  of  their  acid  at  100°.  (Strecker.) 

PropionaU  of  Lead.  —  a.  £cmc.  —  A  oonoentratfld  solution  of  the 
uentral  salt,  mixed  with  ammonia,  yields  an  amorphous  precipitate  which 
dissolves  on  boiling,  and  crystallises  in  slender  needles  on  cooling.  A 
crystalline  basic  lead.salt  is  likewise  obtained  by  boiling  propionic  acid 
fith  excess  of  lead-oxide;  on  evaporating  the  solution  by  heat,  the  salt 
TTstallises  out  readily,  but  if  the  solution  be  evaporated  in  vacuo,  the 
alt  crystallises  less  quickly  in  slender  needles.  After  drying  over  oil  of 
vitriol,  it  does  not  diminish  in  weight  at  120°.  (Strecker.) 

Dritd  over  oil  i(f  vitriol.  Strecker. 

2PbO 224     ....     77-5     77-9 

CH'0> 6S     ....     22-5 

PbO,CH*PbO*  289     ....  100-0 

b.  NeiUraX.  —  Does  not  crystallise  under  any  circumstances,  but  dries 
up  in  the  wr  to  a  transparent,  strongly  refracting  mass.  (Strecker,  cmii' 
pare  ix.  406.) 

Pi-opionate  of  Copper  crystallises  in  small  dark  green  prisms  containing 
1  At,  water. 

Propwnate  o/ iSiZuw.^  Obtained  by  adding  nitrate  of  silver  to  the 
aqueous  acid  neutralised  with  ammonia.  The  precipitate  is  white  at  first, 
but  blackens  considerably  when  boiled  with  water,  and  as  the  liquid  cools 
the  salt  crystallises  in  small  colourless  needles.  Does  not  alter  much  in 
colour  by  exposure  to  light,  but  blackens  when  heated  to  dO"  or  60°,  and 
Btill  more  at  100°.  At  a  higher  temperature,  it  fuses  leadilyj  and  leaves 
coherent  metallio  silver,  (Strecker.) 


salt  CI 
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Dried  in  vacuo.  Strecker. 

AgO 106    ....     40-3 

C«H*0»    65    ....     59-7     59*7 

C«H»AgO<   181     ....  1000 

Propionic  Ether,  —  Obtained  by  distilliDg  propionate  of  soda  with 
alcohol  and  fiolpharic  acid.  Lighter  than  water.  Has  a  decided  odoar 
of  rum,  and  not  so  strong  as  that  of  acetic  or  butyric  ether.  Boils  at 
101°.  (Limpricht  &  v.  Uslar.) 

Limpricht  and  t.  Uslar. 

10  C  60    ....    58'82    69-20 

10  H 10    ....      9-80    10-41 

4  O 32     ....    31-38    30-39 

C«H*(C^H»)0*  102     ....  10000 100-00 

Batyracetio  ether  was  not  obtained  by  distilling  the  soda-salt,  either 
with  alcohol  and  sulphuric  acid,  or  with  sulphovinate  of  potash.  Both 
methods  yielded  an  ethereal  liquid  of  very  pleasant  odour  which, 
howeTer,  after  washing  with  water  and  drying  over  chloride  of  calcium, 
was  completely  separated  by  distillation  into  butyric  and  acetic  ether. 
In  like  manner,  butyracetate  of  soda  distilled  with  sulphuric  acid  and 
wood-spirit,  yielded  nothing  but  a  mixture  of  butyrate  and  acetate  of 
methyl.  (Limpricht  &  r.  Uslar.) 

The  observations  above  cited  are  sufficient  to  show  that  bntyraoetic 
and  propionic  acids  are  distinct  bodies,  but  it  is  not  yet  clearly  made  out 
whether  the  former  is  a  definite  compound  or  merely  a  mixture  of  acetic 
and  butyric  acid.  The  former  view  is  supported  by  the  formation  of 
salts  of  butyracetic  acid  and  by  the  production  of  propylal  and  propione 
by  the  distillation  of  the  baryta-salt;  the  latter  by  the  facility  with 
which  the  acid,  both  hydrated  and  anhydrous,  and  the  ether,  are  resolved 
into  the  corresponding  acetic  and  butyric  compounds.  (Limpricht  & 
V.  Uslar.) 


Page  46  i. 

Pulmintiric  AcicL   C?N»H»0-. 

LiEBTG.    Ann.  Pharm,  95,  282. 

ScHifiCHKOFF.    PetenS).  Acad.  Bull.  Classe  Phy$.  Math.  14^  98;  AnfL, 
Pliarm.  97,  53;  Chem.  Oaz.  1855,  241. 

Iwcyanutie  acid.  (Schischkoff.)  -^  Appears  to  have  been  disooyered  independentlj, 
and  about  the  same  time,  by  Liebig  and  by  Schischkoff. 

Formation,  By  the  action  of  alkaline  chlorides  or  iodides  at  a  boiling 
heat  on  fulminating  mercury  (p.  542).  According  to  Liebig's  view  of 
the  reaction,  3  At.  fulminuric  acid,  (regarded  as  containing  40,)  are 
converted  into  2  At.  fulminuric  acid  : 

According  to  Schischkoff,  on  the  other  hand,  2  At.  fulminuric  acid  are 
resolved  into  1  At.  fulminuric  and  1  At.  cyanic  acid  : 


potash-aalt  by  double  decomposition,)  witb  sulphuretted  hydrogen,  or 
the  Bilver-Balt  with  hydrochloric  acid, 

Fropertia.  The  aqueous  solatioD  of  the  acid  left  to  evaporate  in  a 
warn)  place,  solidities  in  a  compact,  yellowish,  indistinctly  crystalline 
mass.  (Liebig.  Schischkoff.)  From  a  saturated  alcoholic  solution,  the 
acid  BCparatea  in  flmall  colourless  prisma,  (Schischkoff.)  —  Liebig  did  uo( 
obtain  cryituls  from  t be  alcoholia  aoluiion. —  The  crystals  are  anhydrous,  and 
permanent  in  the  air.  (Schischkoff.)  Tiie  solution  has  an  acid  reaction 
and  an  agreeable  taste  (Schischkoir}j  a  very  sour  taste.  (Liebig.) 
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The  acid  is  monobasic,  the  fonnnla  of  its  salts  being  CN'HWO*.    It 
decomposer  carbonates  with  effervescence. 

Fulminurate  of  Ammonia,  —  Well  washed  falminating  mereuTj 
60 — 75  grammes),  is  mixed  in  a  glass  flask  with  700  to  800  eobie  centi- 
metres of  water;  60  cub.  cent,  of  a  cold-satnrated  solution  of  sal-ammo- 
niac then  added;  and  the  whole  heated  to  the  boiling  point.  In  a  few 
minutes,  a  yellow  crystalline  powder  begins  to  separate,  the  same  in  fact 
that  is  produced  from  white  precipitate,  by  boiliDg  with  water  or  with 
alkalis.  As  soon  as  the  deposition  of  this  precipitate  has  ceased,  the 
vessel  is  removed  from  the  sand  bath,  and  caustic  ammonia  added  :ts 
long  as  a  white  precipitate  is  formed,  after  which  the  liquid  is  imme- 
diately filtered  and  ^evaporated  to  the  crystallising  point  The  yellow 
crystals  thus  obtained  are  washed  with  water  and  afterwards  with 
alcohol,  then  dissolved  in  hot  water,  and  the  solution  decolorised  bj  well- 
washed  blood-charcoal  or  bone-charcoal.  The  filtrate  on  cooling  jields 
dazzling  white  crystals  of  great  beauty.  (Liebig.) 

The  crystals  belong  to  the  clinorhombic  or  monoclinohedral  system 
[oblique  prismatic]  (O.  R.  Rood.  Ann.  Fkarm.  95,  291;  A.  Gaidolin. 
Vhem.  Gaz.  1855,  457.)  They  possess  great  refractive  and  dispersive 
power,  and  exhibit  double  refraction.  (Liebig,  Rood.)  The  mean 
refraction  of  one  of  the  rays  is,  as  nearly  as  could  be  estimated,  =  1*755. 
Dispersive  power  =  0*1006  nearly.  For  a  perpendicularly  incident  ray, 
the  angle  of  refraction  of  the  extraordinary  ray  =  4^  22',  while  in 
calcspar  it  is  6°  \2\  The  acute  angles  of  the  crystals  exhibit  prismatia 
colours,  in  consequence  of  their  high  dispersive  power.  They  also 
exhibit  a  splendid  scarlet  colour,  arising  from  the  snperposition  of  the 
coloured  images  of  the  ordinanr  and  extraordinary  rays,  the  violet  of 
the  first  falling  on  the  red  of  the  second :  the  beauty  of  the  red  is 
moreover  heightened  by  the  neutral ii<ation  of  the  yellow.  (Rood.)  —  The 
crystals  are  anhydrous  :  when  heated  they  fuse,  blacken,  and  give  off 
hydrocyanic  acid  ammonia,  and  afterwards  hydrated  cyanic  acid,  which, 
combining  with  the  ammonia,  forms  in  the  upper  part  of  the  tube,  a 
solid  crystalline  mass  of  urea.  (Liebig.)  The  salt  sustains  a  heat  of 
]/)0°  without  alteration,  but  above  that  temperature  it  explodes  like 
the  other  fulminurates.  (Schischkoff.)  Dissolves  sparingly  in  cold, 
readily  in  hot  water;  is  insoluble  in  alcohol  and  ether.  (Liebig.) 


6C 36 

4  N  56 

6  H  6 

6  0  48 


Liebig. 

Schiscfakoff. 

24-66 

24-69 

....     24-57 

8835 

••••....     37*do 

....     87-80 

4-10 

4-29 

....       4-06 

32-89 

33-44 

....     23-58 

C«N»H«(NH*)0« 146    ....  lOO'OO    100-00    ....  lOD'OO 

Or: 

Liebig, 

NH' 17    ....     11-64    11-94 

C«N'H>0»    149    ....     88-36 

NH»,C«N3H30« 166     ....  lOOOO 

Fulminurate  of  Potash,  —  Prepared  like  the  ammonia-salt.  (Liebig.^ 
—  2  pts.  of  moist  fulminating  mercury  are  added,  by  small  portions  ana 
with  constant  stirring,  to  a  nearly  saturated  and  gently  boiling  solution  of 
1  pt.  chloride  of  potassium,  the  ebullition  being  continued  till  no  more 
fuhninating  mercury  remains  at  the  bottom.    The  liquid,  which  has  a 


fulminurate  cf  potash  with  mercuric  uxidt!,  which  is  a  curdj  aubstaoce, 
Eparingly  soluble  in  cold  water,  may  uot  bo  deposited  during  tbe  filtrtk- 
tion;  and  the  yellow  precipitate  ob  the  filter  washed  with  hot  water. 
The  filtrate,  on  cooling,  deposits  the  curdy  cempouDd  of  mercuric  oxide 
and  folminurate  of  potash,  a  further  quantity  of  which  may  be  obtained 
by  concentrating  and  cooling  the  mother-liquor  and  the  wash-water.  The 
portions  which  separate  out  in  the  second  and  third  coolings,  are  conta- 
minated with  the  yellow  precipitato,  but  may  be  purified  by  solution  in 
boiling  water.  Ultimately  a  mother-liquor  is  obtained,  containing  an 
excess  of  chloride  of  potassium  and  a  considerable  quantity  of  mercurio 
chloride.  To  obtain  the  fulminurate  of  potash  from  the  onrdy  com- 
pouud,  water  is  poured  upon  tha  Utter,  and  bulphuretted  hydrogen 
passed  through  the  liquid,  whereupon  sulphide  of  mercury  separate^ 
together  with  crystals  of  the  potash-salt;  and  to  obtain  the  latter,  the 
entire  liquid  is  healed,  filtered  hot,  and  left  to  crystallise.  On  cooling, 
it  deposits  shining  colourless  crystals  of  the  potash-salt,  a  further 
quantity  of  which  may  be  obtained  by  rcpcntcdly  evaporating  and  cooling 
the  mother-liquor.  In  this  manner  150  pts,  of  fulminating  mercury 
yield  20  pts.  of  fulminurate  of  potash.  (Schischkoff.)  (Liebig  makes  no 
meation  of  (he  cardj  componnd  of  mercutic  oiiile  and  rulmlnurate  of  potasli.  Tlie 
reaion  of  Schischkaff'a  having  nbtaioed  it,  is  probablj  that  he  used  a  aatarnted  lolii- 
tiOD  of  chloride  of  p^tJiaslnm,  whereai  Licbig  used  a  dilute  Eolation.  Liebig'i  method 
ia  evidi^nily  the  eeaicr  ot  the  ina.j 

Fulmiuumte  of  potash  fomis  long  prisms,  baring  a  strong  lustre  and 
great  refracting  po\i-er.  (Liebig.)  A  hot  saturated  solution  rapidly 
cooled,  solidifies  from  formation  of  a  mass  of  very  amuU  silky  needles; 
but  by  gentle  evaporation,  the  salt  is  obtained  in  large  and  very  regular 
crystals  isomorphous  with  the  ammonia-salt.  (SchishkofT.)  The  crystals 
are  doubly  refracting,  and  for  perpendicular  incidence,  the  angle  of 
refraction  of  the  extraordinary  my  is  between  5°  and  6°.  (Bood,)  They 
are  anhydrous.  {Liebig.)  The  sjtU  when  heated  exhibits  a  faint  glow, 
and  gives  off  a  small  quantity  of  gas,  like  a  mixture  of  an  organic 
substance  with  nitre.  It  undergoes  no  change  at  225°,  but  at  a  higher 
temperature  melts,  gives  off  a  large  quantity  of  hydrocyanic  a«id,  and 
afterwards  becomes  black,  and  explodes  with  a  red  flame.  When  slowly 
decomposed  in  a  covered  crucible  by  a  hoat  gradually  raised  to  redness, 
it  yields  pure  white  cyanate  of  potash  mixed  with  cyanide  of  potassium. 
(Schischkoff.)  Heated  with  chloride  of  potassium  in  a  combustion  tube, 
it  gives  ofi*  hydrocyanic  acid,  then  carbonate  of  ammonia,  and  a  gaseou 
mixture  containing  2  vol.  earbonic  acid  to  1  vol.  nitrogen,  like  the  gas 
evolved  by  the  decomposition  of  dxy  fulminate  and  cyanate  of  silver 
mixed  with  sulphate  of  potash.  The  residue  consists  of  cyanide  of 
potassium  mixed  with  chloride.  (Liebig.)  The  salt  is  less  soluble  in 
cold  water  thou  the  ammouia-aalt  (Liebig,  Schischkoff),  but  dissolves  in 
hot  water  as  easily  as  the  latter.  (Liebig.)  Dissolves  in  lOpte.  of  cold 
and  a  mnch  smaller  quantity  of  boiling  water;  insoluble  in  alcohol  and 
ether.  (Schischkoff.) 

Crytlali.  Liebig. 

KO  47-2     ....     28-23     27-78 

WPH^C    1200     ....     71-77 

CfPH'KO' 107-2     ....  100-00 


660  ADDITIONS  TO  VOL.  IX« 

FtdminurcUe  of  Potash  witk  Mercuric  oxide.  —  The  curdy  compoim J 
above-mentioaed.  May  be  obtained  directly  bj  beating  a  solntion  of 
fulminurate  of  potasb  with  mercuric  oxide  (eepeciallj  the  yellow 
oxide)  and  filtering  the  hot  solution.  —  The  mercury  in  this  compound 
is  not  separated  by  boiling  with  copper;  neither  does  caustic  potash 
or  iodide  of  potassium  act  upon  it  as  upon  other  mercuric  compounds. 
(Schischkoff.) 

FtUminurate  of  Soda.  —  More  soluble  in  water  than  the  potash-salt 
Crystallises  from  the  aqueous  solution  by  slow  evaporation  in  long 
prisms.  (Schischkoff.) 

Ftdminuraie  of  Liihia. — Soluble  in  water  and  alcohol.  (Liebig.) 

FxdminuraU  of  Baryta,  •—  When  a  warm-saturated  solution  of  fulmi- 
nurate of  ammonia  or  potash  is  mixed  with  chloride  of  barium,  fulmi- 
nurate of  baryta  separates  after  a  few  minutes  in  the  form  of  a  crystallioe 
pulp,  consisting  of  short,  thin,  white  needles,  which  dissolve  completely 
in  a  very  large  quantity  of  hot  water,  and  separate  on  cooling  in  hard 
isolated  crystals.  These  crystals  are  colourless  and  transparent,  and 
ofteu  take  the  form  of  rhombic  prisms  terminated  by  a  macrodiagonal 
doma.  (Liebig.)  Refracts  doubly,  but  in  a  much  less  degree  than  the 
potash  and  ammonia-salts,  the  angle  of  refraction  of  the  extraordinary 
ray  for  perpendicular  incidence  being  only  l'^  9'.  (Rood.)  Between  150' 
and  180°  the  crystals  give  off  8'52  p.  c.  (2  At.)  water,  and  become 
opaque;  at  a  higher  temperature  tbe  salt  decomposes  like  the  potash- 
salt.  (Liebig.) 

CryttaU.  Liebig. 

6  C 36-0    ....     16-79     16-36 

3N    420    ....     19-58     1942 

2H    2-0    ....       1-86    2-17 

BaO 76-6    ....    31-93    3208 

5  0 400     ....     21-45     21-45 

2  H  O    180     ....       8-39     852 

C«N3H2BaO«  +  2Aq 214-6     ....  10000     lOO'OO 

The  salt  burnt  with  oxide  of  copper,  yields  a  gaseous  mixture  containing  3  toI.  N, 
5  Tol.  CO* ;  if  to  this  we  add  the  carbonic  acid  retained  by  the  baryta,  we  obtain  tlie 
ratio  6  :  3,  as  in  cyanogen.  (Liebig.) 

The  FtUminurates  of  Lime  and  Magnesia  are  soluble  in  water  and 
alcohol.  (Liebig.) 

Fulminurate  of  Lead.  —  Neutral  lead-salts  are  not  precipiteted  by  the  alkaline 
fulminuratcs.  (Liebig,  Schischkoff.)  —  jB<Mu?  salt.  —  Basic  acetate  of  lead  forms 
with  the  alkaline  fulminurates  a  white  crystalline  precipitate,  which  dis- 
solves in  boiling  water,  and  separates  in  hard  yellowish  crystals  on 
cooling.     When  decomposed  by  sulphuretted  hydrogen,  it  yields  the  acid. 

(Liebig.) 

Liebig. 

2  PbO    224     ....     65-11     64-0 

C^NSR^O* 120     ....     34-89 

PbO,C«N'Ii2PbO« 344     ....  10000 

FeiTotis  Fulminurate.  —  Separates  in  beautiful  palo  green  cr^'stals  on 
heating  a  fuluiiuuiatc  with  ferrous  acetate.  (SchisclikofT.) 


ammonin,  and  the  liqaiil  heated  to  boiling,  it  deposits  this  dunble  salt  on 
cooling,  in  beautiful,  shining,  dark  blue  priems,  which  undergo  do  change 
in  the  air  at  ordinary  temperatures,  or  even  at  IfiO",  but  are  decomposed 
with  explosion  at  higher  temperatures.  Nearly  insoluble  in  water,  and 
very  sparingly  in  ammonia,  so  that  very  small  qnautitiea  of  fulminuiio 
acid  may  Im  separated  in  this  form,  "ihe  salt  gave  by  analysis  1623 
p.  c.  copper  (caloulatiou  gives  16*82.)  (Schischkotf.) 

Fvimimirale  of  Mereitry.  —  The  acid  is  not  precipitated  by  mercarotu 
or  mercuric  salts.  Mercuric  oxide  heated  in  a  solution  of  the  acid  dis- 
solves in  it,  and  the  liquid  on  cooling  deposits  tt  mass  resembling  the 
cnrdv  compound  of  mercuric  oxide  with  fulmiiiunite  of  potash. 
(SchiBchkoff.) 

FulminuraU  of  Silver.  —  A  hot  solution  of  fnlminnrate  of  ammonia 
or  potash  mixes  with  nitrate  of  silver  without  turbidity;  but  as  the  liquid 
cools,  fulniinurate  of  silver  separates  from  it  in  long,  very  thin  needles 
having  a  silky  lustre.  (Liebif;,  Schischkoff.)  The  crystals  retain  their 
lustre  at  lOu",  and  do  not  diminish  in  weight.  (Liebig.)  The  salt  is  not 
"    "        "  '     "  "       ml  does  not  undergo  any  change  at  150°,  hut  at  a 
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Pi««501. 

KUt^glfCirmi  or  Ofenolnit.  —  The  following  is  gi^M  by  De  Vrij  m 
the  mo0i  tidTwitageoiis  prueeM  for  preparing  Uiu  eompoond:  100  gnu. 
of  gljeerhie^  of  tp.  gr.  1*262,  dried  at  150^  are  ponied  gisdnallj  into 
SOO  cub.  cent  of  monohTtoited  nitric  acid,  cooled  to  — 10%  care  bdng 
taken  that  the  mixture  ncTcr  becomee  heated  abore  0%  As  soon  ts  tlM 
two  bodies  hare  united  into  a  homogeneoue  limiid,  200  cab.'oent  of  strong 
gnlphnrio  add  are  added  in  small  quantities.  If  the  temperature  be  kept 
constantly  below  0%  there  is  no  danger  of  the  mass  going  off  in  TApoar; 
but  this  effect  readily  takes  place  alMTc  0%  The  nitroglycerine  sepantes 
in  the  form  of  an  oily  stratum  on  the  sarface  of  the  acids,  from  whidi  it 
may  be  separated  by  a  tap-fannel.  —  The  quantity  thus  obtained  weighed 
200  grms.,  and  the  separated  acids  yielded  20  gnus,  more  on  being  mixed 
with  water.  The  whole,  amonnting  to  220  grms.,  was  dissoWea  in  the 
smallest  possible  quantity  of  ether,  and  the  solution  repeatedly  agitated 
with  fresh  water  till  it  no  longer  reddened  litmus  paper;  it  was  theB 
evaporated  orer  the  water-bath,  and  the  product  dried  till  its  weight 
became  constant.     It  then  weighed  184  grms. 

From  this  result,  the  fommla  of  nitroglycerine  appears  to  he 
C*H«(NO*)K)«;  for  OH»0«   (glycerine)  =  92,  and  CH*(NO*)H)'  =  182. 

[Thia  result  differs  materially  from  Railton's  (iz.  501)]. 

Nitroglycerine  is  a  pale  yellow  oily  liquid,  of  sp.  gr.  1*595  to  I '600 
at  15°.  Decomposes  at  160  ,  and  detonates  with  yiolence  at  higber 
temperatures;  also  when  struck  with  a  hammer  on  an  anvil.  Sulphn* 
retted  hydrogen  decomposes  it,  with  copious  deposition  of  sulphur. 
(J.  £.  de  YriJ,  N.  J.  Fharm.  28,  38;  Chem.  Gom,  1855,  383.) 
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Page  68. 

BuljfL  —  A.eoordiiig  to  recent  ozperimentt  by  Wnrti,  {N'.  A  nn.  Chim. 
i%]M.  44,  375;  Anm.  Pharm.  06,  384,)  it  appears  that  aodinm  ma^  be 
need  in  tbe  preparation  of  butyl  with  greater  advantage  than  potassinm, 
beeanae  it  acte  lew  Tiolently  on  iodide  of  bntyl,  and  doea  not  form  »o 
large  a  qnaBtity  of  gaseons  secondary  products.  100  pta.  of  iodide  of 
butyl  and  13  or  14  pU.  of  aodinm  are  introdoced  into  a  flask  provided 
witn  an  upright  oondeniing  tabe  kept  cool  by  ioe-water.     Toe  action 
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Transparent,  rerj  mobile  liquid,  of  fp.  gr.  0*7011  at  0**. 
68  .     Vapour-density  =  3*053. 

Wnrtx. 

12  C  72     ....     83-72     83-48 

14  H 14     ....     16-28     16-50 


Boils  St 


€»H»* 86 


100-00     99-98 


VoL         Deusitj. 

C-Tapour  12    ....    4*9920 

H-gat    14     ....     0-9702 


V«p.  of  C»H»* 2 

1 


5*9622 
2-9811 


Bikylramyl^  nyn^w  »nd  BtUyl-amyl,  qiojiu  <u^  prepared  bj  exactlj 
similar  prooesses;  Butyl-caproyl,  qujju    ^7  ^^®  electrolysis  of  a  mixture 

of  yalerate  and  ODnanthjlate  of  potash;    and    Methyl-eaproyl^    C^h'^ 

by  the  electrolysis  of  a  mixture  of  acetate  and  oenanthylate  of  potash. 

The  mode  of  formation  of  these  oompoand  radicals,  and  a  comparLsos 
of  their  properties  with  those  of  the  simple  radicals,  affords  an  additional 
argument  in  favour  of  the  theory  which  supposes  the  simple  radicals,  in 
the  free  state,  to  form  diatomic  vapours,  regarding  methyl  in  the  free 

state  as  r^tus'  ethyl  as  n4Tj«   &c.  (vii.  173).     In  fact,  on   comparing 

the  physical  properties  of  the  simple  and  compound  radicals,  as  exhi- 
bited in  the  followiog  table,  it  is  plainly  seen  that  they  are  members  of 
the  same  series,  and  that,  to  establish  a  regular  connection  between  the 
properties  of  these  bodies  and  their  formuUe>  it  is  absolutely  necessary 
to  double  the  formulae  of  the  simple  radicals.  (Wurtz.) 


Radicd. 

Formula. 

Ethyl-butyl  

C»H"  -  £  IS ! 

EthyUtmjl    

Methyl-caproyl  ?  .... 

c"H»  -  c„'H ; 

Butyl 

c»H--^:«; 

Batyl-smyl    

c-«"  -  C-'S" 

Amyl 

Butyl-caproyl    ........ 

c»H-  -  i^i: 

CaproyL.i* 

C"H-  -  C»H« 

Sp.  gr. 
atO*. 


0-7011 
0-7069 

? 
0-7057 
0-7247 
0-7413 

■ 

0-7574 


Vapoor-deDaitT. 
Observed.    Cakmlated. 


3053 
3-622 
3-426 
4070 
4-465 
4-956 
4-917 
5-983 


Boilizi^ 
Point. 


2^7a 
3-455 
3-455 
3-939 
4-423 
4-907 
4-907 
5-874 


62* 
88 
82? 
[  106 

132 

158 

155 

202  f 


rage  0(. 

Sdxeeinfurt  Orent  with  Bviyric  acid.  — When  batyric  acid  is  satnnted 
vith  recently  precipitated  caibonate  of  copper,  and  the  Bolutiou  mixed 
with  a  solution  of  aroeniona  acid  saturated  at  a  boiling  beat,  a  yellowbh 
green  amorpboae  precipitate  is  fomied,  wbich  after  a  while  becomea 
erTstatline,  and  exhibits  the  fine  green  coloar  beloDging  to  ordinary 
Schweinfnrt  ereen  (viii.  330),  wbich  it  also  resembles  in  its  other  pnn 
perties.  (Wftbler,  Ann.  Pkarm.  94, 44.) 

SpringiDUui. 

3  C«0 _ 120     ^..     30-2     30-S 

2A.O' „ _     198    .„    *9-9    50-1 

CHTO* 79     ■■■■     19-9     19M 

2  (CoO,A«0*)  +  (?H'CaO    397     -..  lOO-O    „.  1000 

Thi*  u]t  diffen  tlterafare  in  itoichioinetTial  compoiitioD  from  tlie  true  Schwcinfut 
freen,  the  latter  coaUuing  3  At.  VBCDic*  or  copper  to  1  At.  acetate. 
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Or: 

StUeler. 

CaO    28     ....     12*50     12*59 

C»N»H»0»  151     ....     67-41 

5  HO 45     ....     2009     1^70 

C»N*H»C«0"»  +  5Aq 224     ....  10000 

This  is  the  composition  which  Schlieper  assigns  to  the  transpareDt, 
air-dried  salt;  but  according  to  Stadeler,  the  transparent  crystals  coDtaia 
1  At.  water  more,  their  composition  being  C*N'iiH7aO^^  +  6AQ.  When 
dried  over  oil  of  vitriol,  they  give  off  3*86  p.  c.  water;  calculation  for 
1  At.  requiring  4*25  p.  c. — When  acid  alloxanate  of  lime  crystallisea  from 
a  solution  saturated  while  warm,  the  crystals  are  not  perfectly  transparent, 
and  contain  between  5  and  6  At.  water;  when  dried  over  oil  of  vitriol, 
they  give  off  2  to  3  p.  o.  water. 

From  the  lime-salt,  the  frte  cund  may  be  readily  obtained  as  follows: 
The  concentrated  solution  supersaturated  with  ammonia  is  precipitated 
by  carbonate  of  ammonia;  the  liouid  heated  and  filtered  (in  the  cold  the 
precipitation  is  imperfect);  the  filtered  solution  of  the  ammonia-salt  left 
for  a  while  over  oil  of  vitriol  to  remove  the  free  ammonia,  and  then 
precipitated  with  acetate  of  lead;  the  lead -salt,  which  is  free  from 
ammonia,  suspended  while  yet  moist,  in  alcohol,  and  decomposed  by 
sulphuretted  hydrogen;  and  the  alcoholic  solution  of  alloxanic  acid 
evaporated  at  a  gentle  heat.  The  acid  then  remains  in  the  form  of  a 
eolourless  viscid  mass,  which  has  a  very  sour  taste,  and  gradually  solidifies 
in  the  crystalline  form.  Schlieper  {Ann,  Phaf^m,  55^  259)  is  ef  opinion 
that  the  amorphous  state  is  brought  about  by  the  application  of  too  mach 
heat  during  the  evaporation;  but  the  observation  just  quoted  shows  that 
the  acid  at  first  assumes  the  amorphous  state  when  the  alcoholic  solution 
is  evaporated  over  oil  of  vitriol  at  ordinary  temperatures.  (G.  Stadeler, 
Ann.  Pharm.  97,  120.) 


REPORT 

THE   NINTH  ANNIYERSAEY  MEETING 

CAVENDISH  SOCIETY. 


The  Anniversary  Electing  of  the  Cavendish  Society  for  tlie  year 
1856,  was  held  nt  the  rooms  of  the  Chemical  Society,  No.  5, 
Cavendish  Square,  on  Satui'day,  tbo  1st  of  March,  at  three  o'clock 
in  the  ad^moon. 

The  Chair  woa  taken  by  Thomas  Obahau,  Esq.,  "F.R.S;, 
FnEsiDziTT,  vho  called  upoa  the  Secretary  to  read 

THE  REPORT  OF  THE  COUNCIL. 

"  In  this  Report  the  Council  have  but  a  brief  statement  to  make 
irith  reference  to  their  proceedings  for  the  lost  twelve  months.  The 
first  of  the  books  for  1855  was  ready  for  distribution  when  the 
Council  came  into  office  last  Mnrch;  a  third  book  for  1854,  which 
was  then  in  progress,  has  since  been  completed  ;  and  both  of  these 
works  have  been  supplied  to  Members. 

"As  a  second  book  for  1855,  it  is  proposed  to  give  a  volume  of 
Bischof's  '  ElemenlB  of  Chemical  and  Physieai  Geology,'  whieh  is 
being  prepared  for  that  purpose,  and  is  expected  to  be  ready  for 
distribution  in  about  a  month.  The  translation  of  this,  the  second 
volume  of  the  work,  is  made  by  Dr.  Paul. 

"  The  first  of  the  books  for  the  present  year,  185C,  will  be  the 
tenth  volume  of  Gmelin's  *  Hand-book  of  Chemistry,'  the  pre- 
paration of  which  is  in  n  forward  state,  bo  that  it  will  probably  be 
in  the  hands  of  Klembers  about  Midsummer. 

"  The  Council  are  gratified  in  being  enabled  to  refer  to  the  con- 
tinued prosperity  of  the  Society  as  indicated  by  the  financial  state- 
ment which  accompames  this  report.     It  will  he  seen  that  there 


has  been  no  falling  off  in  the  income  of  the  Society ;  on  the  eontraiy, 
the  amount  received  since  the  last  Anniversary  Meeting  exceeds 
the  income  of  any  previous  year.  The  support  of  the  Society  has, 
indeed,  for  several  years  past,  been  choractcruBed  by  great  uniformity, 
accompanied  by  a  gradual,  although  slight,  improvement.  These 
circumstances  cannot  be  considered  as  otherwise  than  highly  satis, 
factory,  especially  as  the  political  events  of  the  last  year  or  two 
have  been  calculated  rather  to  depress  than  to  encourage  or  promote 
the  desire  of  the  public  for  scicutific  literature.  Tliat  there  has 
been  no  sensible  defalcation  in  the  income  of  the  Society,  is, 
no  doubt,  mainly  to  be  ascribed  to  the  high  appreciation  which 
has  been  formed  of  the  works  which  have,  from  year  to  year, 
been  produced.  Of  this  the  continued  demand  for  the  first  six 
volumes  of  Gmelin's  *  Iland-book  of  Chemistry,*  and  the  frequent 
applications  which  arc  made  for  Lehmakn's  '  Physiological 
Chemistry,'  afford  abundant  evidence.  Sixty-three  sets  of  the 
Inorganic  part  of  the  *  Hand>book  of  Chemistry*  have  been  supplied 
to  Subscribers  during  the  last  twelve  months. 

*^  The  selection  of  suitable  works  to  be  undertaken  when  tho6c 
now  in  hand  have  been  completed,  is  a  part  of  the  duty  of  tlie 
Council,  which  frequently  occupies  their  deliberate  attention. 
Several  new  works  have  been  suggested,  and  some  of  these  are  still 
under  consideration,  but  the  arrangements  for  future  publication 
are  yet  incomplete.  ITie  Council  trust  they  may  be  enabled  to 
keep  up  such  a  succession  of  valuable  works  as  will  maxntnin  tlic 
character  which  the  Society  has  hitherto  acquired  in  this  respect. 
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It  was  resolved, 
*'That  the  Report  just  read  be  receiyed,  approved,  and  adopted." 

The  Meeting  then  proceeded  to  the  election  of  Officers  for  ti^ 
ensuing  year,  and  the  following  Gentlemen  were  declared  to  have 
been  duly  elected : — 

Thomas  Gbajluc,  FJUS. 


f^ta'^refOrentf. 


Pbofbssoe  Behtdb,  F.n.S. 
Earl  of  BuBLiNOxoy,  F.B.S. 
Sis  James  Clabe,  M.D.,  F.R.S. 
Walter  Chum,  F.R.S. 
John  Datt,  M.D.,  F.B.S. 
Chabi.es  G.B.Daubbny,  M.D.,  F.R.S. 
Michael  Fabaday,  D.C.L.,  F.R.S. 


John  Gbahak,  Esq. 

Henby  Beaumont   Lbbsox,  3i.D. 
F.R.S. 

W.  A.  MiLLEB,  M-D.,  F.RJS. 

Pbofessob  Wheatstoxs,  F.R.S 

Colonel  Philip  Yobee,  F.B.S. 


Counrfl. 


Alexandbb  Bain,  Esq. 
G.  B.  BucKTON,  F.C.S. 
DuoALD  Campbell,  F.C.S. 
Phujp  Jambs  Chabot,  M. A.,  F.C.S. 
Henby  Deane,  Esq.    . 
Wabeen  De  la  Rue,  Ph.D.,  F.B.S. 
W.  Febouson,  F.C.S. 
A.  B.  Gabbop»  M.D. 


John  Hall  GLADSXoiiE,  Ph.D.,  F  JSjSw 

A.  W.  HoFMANN,  Ph.  D.,  F.II.S. 
Henby  Letheby,  M.B. 

B.  POBBETT,  F.R.S. 
Alfbed  Smee,  F.R.S. 

John  Stenhousb,  LL.D.,  F.B.S. 
B.  D.  Thomson,  M.D.,  F.R^ 
A.  W.  Williamson,  Ph.D.,  F.B.S. 


Gbobgb  Dixon  Longstaff,  M.D.,  9,  Upper  Thames  Street. 

i^tcrftxrs* 

TuEOPHiLxrs  Redwood,  Ph.  D.,  19,  Moningue  Street,  Bunell  Square, 

and  17,  Bloomsbury  Square. 


Colttctor. 

Mb.  Thomas  AVest,  32,  Soho  Square. 


"  That  Dr.  Liokkl  Beale,  Db.  ODLiKG,andMB.  Hhe.sha.h. 
Reekes,  be  appointed  Auditors  for  tlie  ensuing  year." 

The  following  Resolutions  were  uoanlmoujsly  adopted:— 

"That  t])c  thanks  of  the  Meeting  be  given  to  the  Pbe- 
siDiiKT,  Tkeasubeb,  and  Coukcii,  for  their  services  to  the 

Society," 

"  llint  the  thanks  of  the  Meeting  be  given  to  the  HoiTOitA.BY 
Local  SEcfi£TA.RiES  for  thcii*  services  to  the  Society." 

"  That  the  thanks  of  the  Meeting  be  given  to  the  Cueuical 
Society  for  the  use  of  their  rooms  on  the  present  occasion." 

The  Meeting  ttaa  then  adjouraed, 

THEOPHILUS  HED^YOOD,  SECKEiAEr, 

19,  Montague  Street,  Russell  Square, 
and  17,  Bloomsbury  Square. 

Hahcu  1st,  1858. 


OBJECTS,  &c.,  OF  THE  CAVENDISH  SOCIETY. 


The  Cavendish  Society  was  inKtitutecl  for  Uie  promotion  of 
Chemistry  and  its  allied  sciences,  by  the  di£[iision  of  the  literatore 
of  these  subjects. 

The  subscription,  constituting  membership,  is  one  guinea  a-ycar, 
to  be  paid  in  advance;  and  the  subscription  becomes  due  on  the 
Ist  of  January  of  each  year.  A  member  is  cutitlcd  to  a  copy  of 
every  book  publislied  by  the  Society  for  the  year  for  which  he  has 
subscribed,  but  no  member  can  receive  the  Society's  publications 
until  his  subscription  has  been  duly  paid. 


WORKS  OF  THE  CAVENDISH  SOCIETY. 


1848 

1.— CHEMICAL  REPORTS  AND  MEM0IB3.  Edited  by  Thokas 
QaABAK,  F.R.S.    (Out  of  Print.) 

2.— HAND-BOOK  OF  CHEMISTRY.  By  Lbofold  GusLDf.  Tiaiis- 
lated  by  Hbkby  Watts,  B.A.,  F.CA    Vol  I. 

1849. 
3.—HAND-B00K  OF  CHEMISTRY.    By  Leopold  Gmblw.  VoL  IL 
4.— HAND-BOOK  OF  CHEMISTRY.    By  Leopold  Gkblix.    Vol.  III. 
5.— THE   LIFE   AND    WORKS  OP  CAVENDISH.   By  Dr.  Geoeue 

WiLSOV. 

1860. 
6*— HAND-BOOK  OF  CHEMISTRY.    By  Leopold  Gmelin.    VoL  IV. 
7»— HAND-BOOK  OP  CHEMISTRY.    By  Leopold  Gmelut.    VoL  V. 

1861. 

6.~t>HYStOLOGtCAL  CHEMISTRY.  By  Pbofbssob  Lehkahs. 
(rraaslated  by  Gborob  E.  Dat,  M.D.,  F.R.S.  Vol.  I.  (Oat  of 
iPrint.) 

&.— HAND-BOOK  OP  CHEMISTRY.    By  Leopold  Gmelik.    VoL  VI. 

1862. 

10.— HAND-BOOK  OP  CHEMISTRY.  By  Leopold  Gmblih.  VoL  VIL 
(Organic  Chemistry,  Vo].  I.) 

11.— PHYSIOLOGICAL  CHEMISTRY.  By  Propbssob  Lehmahk.  VoL  XL 

12.-~ATLAS  OP  PLATES  belatiho  to  PHYSIOLOGICAL  CHEMIS- 
TRY.   By  Db.  Otto  Fuwke. 

(Supplement  to  Lbbkann's  Phtsioloqioal  Chexistbt.) 

1863. 

13*— HAND-BOOK  OF  CHSSMISTRY.  By  Leopold  Gmblik.  VoL  VIII. 
(Organic  Chemistry,  VoL  II.) 

i4»— ELEMENTS  OF  CHEMICAL  AND  P&Y8I0AL  GEOLOGY.  Bj 
PBorBSBOB  BiBOBor^    VoL  L 


By  Db.  W.  C.  HiHEY,  F.R.8. 
16— PHTSIOIiOQICAL    CHEMISTRY.      By    Proi-bssor    Lbhii*N5. 

Vol.  III. 
17.— LAtTREST'S  CHEMICAL  METHOD.    Translated  hj  Wk.  Odemo, 

M.B. 

1855. 
18.— HAND-BOOK  OF  CHEMISTRY.    By  Leopold  Gkeiib.    Vol.  IX. 

{Orgauic  Chemistry,  Vol.  III.) 
19.— ELEMENTS  OF  CHEMICAL  AND  PHYSICAL  GEOLOGY.    By 

Pbotbssob  Bischop.    Vol.  II. 

1856. 
80.— HAND-BOOK  OF  CHEMISTRY.    By  Lbopoi,!)  Gkeliit.    VoL  X. 

{Oi^nic  ChemiBtry,  Vol.  IV.) 
21. — A  second  book  for  this  year  will  be  issued. 

CHEMICAL  REPORTS  AND  MEMOIRS.  Edited  by  Pbotesiob 
Qbaham.    This  work  is  out  of  priDt. 

GMELIN'S  HANDBOOK  OF  CHEMISTRY.  Translated  and 
Edited  by  Hbhby  Watts,  B.A,,  F.C.S. 

Mcnibci's  of  the  Cnicndish  Society,  oi-  others  through  a  Member 
of  the  Society,  mny  obtain  one  or  more  copies  of  the  fibst  Six 
VOLUMES  of  this  work,  comprising  the  whole  of  the  Inoeoanic 
CiiEMisTET,  for  a.  Subscription  of  two  guineas. 

Members  mny  ulso  haye  for  one  year's  subscription  the  Seventh 
AND  EiQHTH  Volumes  of  Gubi.im's  IIand-dook,  which  are  tlie 
first  tno  volumes  of  the  part  treating  of  Obganic  CiiEMtSTHT. 

The  Ninth  volume  of  the  Hand-bouk  is  the  first  of  the  books  for 
18d5. 

LBHMANH'S  PHTSIO LOGICAL  CHEMISTRT.  TnuisUted  and 
Edited  by  Db.  0.  E.  Dai,  F.R.S. 

The  First  Volume  of  this  work  is  out  of  print.  There  still  remain  a 
sufficient  number  of  copies  of  the  Second  aud  Third  Volumes,  and  of 
Dr.  Otto  Funke's  AUaa  of  Phyuolo^cal  Plates,  for  supplying  those 
members  who  have  not  completed  their  sets. 

BISCHOrS  ELEMENTS  OF  CHEMICAL  AND  PHYSICAL 
GEOLOGY. 

The  First  Volume  of  this  work  having  been  issued  for  the  year  1853, 
in  ooinunction  with  the  Eighth  Volume  of  Gmelin's  Chemistry,  members 
who  do  not  possess,  and  do  not  desire  to  subscribe  for,  the  previous 
volumes  of  Gineliii,  may  have  the  Life  and  Works  of  Cavendish  instead 
of  the  Hand-Book  of  Chemistry,  as  the  second  book  for  that  year.  Or 
the  First  and  Second  Volumes  of  fiisohors  Geology  may  be  bad  for  one 
year's  subscription. 


*,*  Applications  for  the  books  of  the  Society,  or  for  information 
relating  to  then),  are  to  be  made,  if  by  letter,  to  the  Seerelary,  or 
personally  to  Mr.  Charles  Wood,  No.  17,  Bloomsbury  Square. 
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